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PREFACE

A set of drawings has been developed to accompany this submittal. These drawings

are referenced by title and number in the Table of Contents following this page.
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Section 1
PROJECT DESCRIPTION

1.1 Background
On May 29, 1991, the United States Environmental Protection Agency (US EPA) issued its Record of

Decision (ROD) for the Medley Farm Site. This document set forth the Agency’s rationale and selected
remedy for addressing affected ground water and soils identified at the site. The US EPA’s Medley
Farm ROD was based on the findings of the Remedial Investigation/Feasibility Study (RI/FS) conducted
by the Settling Defendants for the Medley Farm Site's technical consultant, Sirrine Environmental
Consultants, Inc. On October 9, 1991, the Settling Defendants for the Medley Farm Site (hereinafter
referred to as the Medley Farm Site Steering Committee) formally entered into a Consent Decree
outlining the basis for Remedial Design and Remedial Action at the site. The Consent Decree was
formally entered with the United States District Court on January 17, 1992. The members of the
Medley Farm Site Steering Committee have jointly agreed to implement the remedy defined by the
ROD, the Consent Decree and Statement of Work (SOW), which is a part of the Consent Decree. The
ROD and SOW comprise the primary technical resource documents that have been used during the

design of the remedy described herein.

RMT, Inc. (RMT) was retained by the Medley Farm Site Steering Committee to develop and implement
the ROD-selected remedy. As a part of the required project deliverables, RMT prepared and submitted
a Remedial Design Work Plan to the US EPA and the South Carolina Department of Health and
Environmental Control (SC DHEC) for review and approval. This document described the general
approach and schedule for completion of the Remedial Design portion of the RD/RA. The US EPA
formally approved RMT's RD Work Plan for the Medley Farm Site on August 24, 1992.

The Preliminary Remedial Design (PRD) was submitted for US EPA review and comment on November

19, 1992. Agency approval of this document occurred on December 23, 1992.
This Prefinal Remedial Design Submittal is the second major project deliverable (with the PRD report

being the first) called for under the approved RD project schedule. The Medley Farm SOW outlines

specific US EPA technical requirements concerning the content of this document. This Prefinal

1\WP\9\93811 MF/cdf93 1-1
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Remedial Design Report has been prepared in accordance with the requirements of the Medley Farm
ROD, Consent Decree, SOW and RD Work Pian.

1.2 Purpose and Scope

The purpose of this document is to present RMT's process design basis, plans, specifications,
construction schedule, and cost estimates for soil and ground water remediation systems to be
constructed and operated at the Medley Farm Site. It is also the intent of this document to report the
findings of supplemental data acquisition activities, outline general permitting strategies, and

communicate RMT's approach and intentions for the remainder of the RD/RA process.

The Prefinal Remedial Design Report is a major project deliverable and milestone called for in the RD
Schedule, Consent Decree, and SOW. This report provides the US EPA and SC DHEC with an
opportunity to review and comment upon the design plans and specifications for the Medley Farm Site

prior to the issuance of the Final Design Repon.

This document establishes the technical basis for the detailed design considerations and contains the
process flow diagrams, process narratives, general arrangement drawings, sections, details,
engineering drawing, specifications, cost estimates, and construction schedules for Agency review and
consideration. Following approval of this document by the US EPA, RMT will finalize work upon the

next significant project milestone for the RD/RA, the Final Design Report.

13 Regulatory Requirements
1.3.1  RD/RA Consent Decree
Section VI.11.f (Page 17) of the Medley Farm Consent Decree (Appendix A) requires that the

Prefinal/Final Design Repont include, at a minimum, the following: (1) final plans and
specifications; (2) a final construction schedule; (3) operation and maintenance plan; (4) field
sampling plan (directed at measuring progress towards meeting Performance Standards); and
(5) contingency plan. The contingency plan called for in the Consent Decree is actually
scheduled for preparation and submission as a part of the Remedial Action Planning process
(see SOW, p. 19-Task 1ll.A.). The field sampling plan (Performance Standards Verification

Plan) and the operations and maintenance plan are being prepared as separate documents to

0
A% o o~

o

be utilized in conjunction with this design report.

I\WP\S\93811.MF/cdiS3 1-2
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1.3.2 Scope of Work
Task 11.C. (Pages 18-19) of the Scope of Work (Appendix B), entitled Prefinal/Final Design,
requires that the Prefinal/Final design include the following:

. Address comments generated by US EPA/SC DHEC from Preliminary Design
Review;
. Certification of all final design documents by a Professional Engineer registered

in the State of South Carolina;

. Complete design analyses;

. Complete plans and specifications;
. Final construction schedule; and

. Construction cost estimate.

This document has been prepared to address these requirements.

1.4 SC DHEC Construction Permit Application
In accordance with SC DHEC requirements, RMT has included an Application for Permit to Construct a

Wastewater Treatment or Collection System. The permit application, itself, is presented in Appendix C.
The design materials which form this report constitute the required supporting documentation and

details for this permit application.

1.5 Draft SC DHEC NPDES Permit
On May 13, 1993, SC DHEC issued draft NPDES Permit No. SC0046469 to the Medley Farm Site
Steering Committee for review and comment. This draft permit is presented in its entirety in Appendix

D. When finalized, this permit will outline the specific requirements and conditions under which treated

ground water will be permitted to discharge to Jones Creek.

1AWPO\03811.MF/cdf93 1-3
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Section 2
RESULTS OF DATA ACQUISITION ACTIVITIES

2.1 Supplemental Ground Water Characterization

In accordance with the Medley Farm ROD, Consent Decree and SOW, supplemental field activities
were conducted at the Medley Farm Site to further characterize ground water quality. These
supplemental field activities included the following tasks:
TASK 1. Water quality testing of the site ground water to determine if additional
treatment of the ground water is needed to address possible concems for

corrosion, scaling, precipitant formation, or other possible engineering
contingencies associated with ground water treatment.

TASK 2. Additional evaluations and/or analytical testing of the ground water and surtace
water to identify possible inorganic constituents that may affect NPDES
permitting considerations.

TASK 3. Further assessment of the extent (vertical and horizontal) of the ground water
contaminant plume in the northeast direction, as described by the Medley Farm
FSAP.

In addition, three ground water recovery wells (A-1, A-4, and B-4) were installed as part of these
supplemental field studies. Pumping tests were conducted in two of these wells (A-4 and B-4). The
objective of these pumping tests was to determine site aquifer constants for input into the ground water
flow mode! that has been used to develop the remedial design presented herein. Well A-1 was used to

obtain additional site water quality data.

Ground water and surface water samples collected to address the needs raised in Tasks 1 and 2 were
obtained during the fourth quanter of 1992 and the first quarter of 1993. These data were used to
tinalize preliminary design considerations prior to submission of this Prefinal Design Report.

2.1.1 Inorganic Analyses for Ground Water Treatment Design

To determine if additional treatment of the ground water was needed to address possible
concerns for corrosion, scaling, precipitant formation, or other related engineering
contingencies, supplemental ground water samples were collected from monitoring wells SW-4
and SW-108. These ground water samples were analyzed for the indicator parameters and

inorganic constituents listed on Table 2-1. The analytical results from Table 2-1 were then

IAWP\O\G38 11. MF/cdi93 2-1
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TABLE 2-1
SUMMARY OF INORGANIC ANALYSES FOR GROUND WATER
TREATMENT ENGINEERING DESIGN - DECEMBER 1992
Alkalinity as CaCO,
Alkalinity, bicarbonate as CaCO, 40 60
Alkalinity, carbonate as CaCO, <20 <20
coD <5.0 21
Carbon dioxide 60 65
Chioride 8.2 51
Hardness as CaCO, 26 71
Hydrogen sulfide as reactive <1.0 <1.0 H(1)
Nitrogen, ammonia <0.10 <0.10
Solids, total dissolved 88 H(26) 270
Solids, total suspended 230 71
Sulfate <10 60
Total organic carbon as NPOC 0.30 55
Aluminum, total 1.8 75
Arsenic, total <0.003 <0.003
Barium, total 0.15 0.24
Cadmium, total <0.0003 0.0017
Calcium, total 57 13.0
Chromium, total 0.27 0.0061
Copper, total <0.020 <0.020
Iron, total 4.7 12.0 <
Lead, total 0.003 0.017
> Manganese, total 0.25 2.2 < o~ cd/Lg
Mercury, total . <0.0002 <0.0002
Nickel, total 0.15 <0.040
Selenium, total <0.003 <0.003
Silver, total 0.0026 <0.001
Zinc, total 0.08 0.25

1\WP\9\93811.MF/cdf93

a Analytical results are reported in parts per million.
Hn Analysis performed “n” days past holding time.

< Less than the contract required quantitation limit.
NPOC Non Purgeable Organic Carbon

2-2
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used to evaluate the scaling and corrosion potential of the ground water using the Langelier
Saturation Index (LSI) and the Aggressive Index (Al), as described by Singley, et al, 1985.
VS Ut Vg
The LSI (where LS| = pH - pHg,;) was calculated to be -2.77 at the wellhead where the
temperature of the ground water is 60°F. An LSl less than zero is interpreted to mean that the
ground water is undersaturated with respect to CaCO, and will tend to dissolve solid CaCO,.
To test the sensitivity for temperature, the calculation was rerun using an assumed wellhead
temperature of 80°F. The result of this calculation was -2.56, again indicating that the ground

water will not tend to scale.

To evaluate corrosive affects, the Al was calculated (where Al = pH + log
[Alkalinity,J[Hardness,,.]. The product of this calculation was found to be 9.25. An
aggressive index of less than 10 indicates that the ground water is corrosive, which is not
uncommon for this area of the state. Moderately aggressive waters fall in the range of 10-12,
and non-aggressive waters have an Al>12. This information has been used to address

material selection in the design basis.

The observed iron and manganese concentrations in the ground waters were examined to
identify the potential for precipitant formation after air stripping. Oxidation of iron and
manganese frequently results in the presence of oxides that can adversely affect treatment
systems. The observed levels of iron and manganese were not deemed to be a problem at this

site.

2.1.2 Inorganic Analyses for NPDES Permitting

To identify possible inorganic constituents that could affect NPDES permitting considerations,
ground water samples were also collected from recovery wells A-4 and B-4 and from two
locations in Jones Creek. The samples were analyzed for the constituents listed in Table 2-2.
Analytical results from samples collected in Jones Creek show the presence of aluminum,
calcium, iron, and manganese. Analytical resuits from recovery wells A-4 and B-4 show the
presence of calcium, iron, magnesium, manganese, potassium, and sodium. Assuming that the
water quality results from wells A-4 and B-4 are representative of the site ground water, which

we believe to be the case, those observed levels of inorganic constituents should present no

1AWP\9\93811 MF/cdfo3 2-3
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SUMMARY OF INORGANIC ANALYSES FOR NPDES PERMITTING

TABLE 2-2

DECEMBER 1992

SECTION 2

Aluminum, total 0.38 0.11 <0.10 <0.10

Antimony NA NA <0.010 <0.010
Arsenic, total <0.003 <0.003 <0.003 <0.003
Barium, total <0.050 <0.050 <0.050 <0.050
Beryllium NA NA <0.005 <0.005
Cadmium, total <0.0003 <0.0003 <0.005 <0.005
Calcium, total 3.8 2.8 8.58 7.36

Chromium, total <0.002 <0.002 <0.010 <0.010
Cobalt NA NA <0.050 <0.050
Copper, total <0.020 <0.020 <0.020 <0.020
Iron, total 37 0.55 <0.10 0.158

Lead, total <0.003 <0.003 <0.003 <0.003
Magnesium NA NA 318B 257B
Manganese, total 0.29 0.037 0.070 0.0198
Mercury, total <0.0002 <0.0002 <0.0002 <0.0002
Nickel, total <0.040 <0.040 <0.040 <0.040
Potassium NA NA 1.21B 1988
Selenium, total <0.003 <0.003 <0.003 <0.003
Silver, total <0.001 <0.001 <0.010 <0.010
Sodium NA NA 11.2 10.5

Thallium NA NA <0.003 <0.003
Vanadium NA NA <0.050 <0.050
Zinc, total <0.020 <0.020 <0.020 <0.020

a

B (inorganic)

<

NA

IAWP\S\93811 MF/cdf93

Analytical results are reported in parts per million.

Less than the contract required quantitation limit.

Not analyzed.

2-4

Less than the required detection limit but greater than the instrument Dataction Limit.
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7
problem from an NPDES permitting perspective. Indeed, this has proven to be the case as .
evidenced by the lack of inorganic parameters in the draft NPDES permit (Appendix D). '/.;-5 CTHAT
wy N°
{ NoR 6.
2.1.3 Ground Water Screening Survey PARAMETER §...
A ground water screening survey was performed to better delineate the horizontal extentof 0R ~
VOCs in the ground water north and east of well pair SW-108 and BW-108. Data presented in Z;SUNf .
the Medley Farm Rl Report suggested that the unnamed tributary to Jones Creek, which /

borders the site to the east, might be a ground water discharge area. A ground water
screening survey was conducted to assess water quality conditions near the water table to
determine the location of confirmation monitoring wells. In-situ ground water samples were
collected from locations identified with a HC designation on Plate 1. Ground water samples
were coflected to the north and east of the unnamed tributary of Jones Creek until field VOC
concentrations were observed to fall below their respective MCLs. /n-situ ground water
samples were collected using In-Situ Technology's "Direct Push Sampling Technology," further
discussed in Section 5.6 of the Medley Farm FSAP. Ground water obtained using this system
was screened in the field for volatile organic compounds using a portable gas chromatograph.

Ground water screening results from this effort are summarized in Table 2-3.

2.1.4 Monitoring Well Installation and Sampling

As a result of the ground water screening survey, four ground water monitoring wells were
installed on-site. Wells SW-201, BW-201, SW-202, and BW-202 were installed at locations
shown on Plate 1. Monitoring wells SW-201 and SW-202 were installed to assess the
horizontal extent of site constituents at the water table. Based on the results of the ground
water screening survey, these wells were installed at the edge of or outside the area known to
contain VOCs.

Since the ground water screening survey could not address water quality conditions in the
transition zone and bedrock, monitoring wells BW-201 and BW-202 were installed to assess the
extent of VOCs in these units. These wells were installed as well pairs adjacent to the shallow
wells. Water quality information obtained from these new wells has been used to enhance the

design of the ground water recovery system.

IAWP\9\03811 MF/cdfo3 2-5
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TABLE 2-3

SUMMARY OF GROUND WATER SCREENING RESULTS *°

Toluene 0.003 0.004 ND 0.003
Tetrachloroethene 0.007 0.060 0.172 0.004
Trichioroethene ND 0.065 0.160 ND
cis-1,2-Dichloroethene ND 0.003 0.010 ND
Benzene ND ND ND ND
Ethyl Benzene ND ND ND ND
Xylenes ND ND ND ND
trans 1,2-Dichioroethene ND ND ND ND

ND -
NOTE:

1AWP\9\8381

In-situ ground water samples obtained using "direct-push” sampling technology developed by In Situ, Inc.
Analytical results are reported in parts per million.
Analysis performed using a portable gas chromatograph.
Depths measured in feet below land surface.
Compound not detected.
Because of the soil conditions at hydrocone sampling locations HC-4 and HC-5, no samples were collected.

Drilling and well installation was accomplished in accordance with the procedures outlined in
Section 5.7 of the Medley Farm FSAP. The location and elevation of these newly installed
wells has been determined by a fand survey according to the procedures outlined in Section 3.4

of the Medley Farm FSAP.

Ground water samples were collected from the new wells during the third quarterly sampling
event, conducted during September and October 1992. Samples were collected according to
the procedures outlined in Section 5.5 of the FSAP. Water quality results from wells SW-201
and SW-202 support the results obtained from the screening survey. VOCs were not detected
in well SW-201 across the creek. Tetrachloroethene was the only compound identified in well
SW-202 above site clean-up levels. Analytical resulits from well BW-201, across the creek,

1.MF/cdfo3 2-7
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showed the presence of trichloroethene, and tetrachloroethene at concentrations above site
clean-up levels. Results from well BW-202 identified 1,2-dichloroethane, trichloroethene, and

tetrachloroethene above site clean-up levels.

These data suggest that the unnamed tributary to Jones Creek may serve as a boundary for
AN

VOCs migrating near the surface of the water table. However, this tributary does not appear to

control VOC migration in the transition zone and bedrock.

2.2 Site Environmental Conditions

The discussion in Sections 2.2.1 through 2.2.3 is based on information contained in the Medley Farm
RI/FS Report prepared by Sirrine Environmental Consultants, the US EPA's Record of Decision, and
RMT's recent field work which includes the installation of three ground water recovery wells, two vapor
extraction wells, six vapor monitoring well pairs, surface geologic mapping, and water quality

information obtained from the quarterly ground water sampling program.

2.2.1 Site Geology

The Medley Farm site is located within the Kings Mountain Belt of the Piedmont physiographic
province. The Kings Mountain belt is characterized by a metamorphosed and deformed
sequence of interbedded volcanic and sedimentary rocks (metavoicanics and metasediments).
In the vicinity of the site, rock units strike northeast and dip moderately to steeply to the
southeast (Mittwede, 1989).

Residual soil at the site is either absent or occurs as a thin layer overlying the saprolite. The
observed soil layer ranges in thickness up to 11 feet and typically consists of clayey silt with
varving amounts of fine sand, clay, silt and silty clay fill. The fill was probably placed on-site
duﬁng the US EPA 1983 emergency removal action. Fill material and residual soil are not

significant in terms of overall site geology.

The saprolite across the site, ranges in thickness from 50 to 70 feet near the former disposal
areas to 7 to 28 feet along Jones Creek at the eastern boundary of the property. The lithologic
characteristics of the saprolite are similar to the residual soils and are relatively consistent both
vertically and horizontally. Saprolite observed in borings drilled at the site consist

I\WP\Q\93811.MF /cdfg3 2-8
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MEDLEY FARM SITE SECTION 2

predominantly of a silt with varying amounts of fine to coarse sand, clay, mica flakes, and
quanz gravel. The quarnz gravel appears to occur as a later stage fracture fill. The saprolite
grades downward into rock-type transitional between saprolite and bedrock. This interval is
loosely defined by split-spoon refusal (i.e., greater than 150 blows to advance the split-spoon
one foot). The thickness of the transition zone averages approximately 15 feet beneath the
former disposal areas and increases to more than 60 feet along a northeast-southwest trending
fault. RMT geologists have interpreted this feature as being present approximate.y 150 feet
southeast of well BW-112. Southeast of the interpreted fault, the thickness of the transition

zone averages about 15 feet.

The characteristics of the bedrock have been investigated by continuous coring and by field

mapping of exposures observed in Jones Creek and its tributaries. Based on hand sample

observationst@o distinct geologicyﬂ/ ave been identified on-site (Plate 2). One of the

units, located northwest of the inferred fault, is composed primarily of lighter-colored rock types
- e N

{felsic metavolcanics and metamme second unit, located to the som_@east of the 2
inferred fault, is composed primarily of darker-colored rock types (m'éfié—metavolcanics d LH7
wWHY :

metasediments). The bedrock is predominantly hard, slightly weathered to fresi{ E;ra‘y, and fine —

to medium-grained, with closely to moderately-closely (0.5 to 2.5 feet) spaced joints. The joints
tend to be smooth to rough and moderately dipping (35 to 55 degrees). Foliation of the
bedrock is moderately dipping (35 to 55 degrees) to steep (55 to 85 degrees). Evidence of
ground water movement through the bedrock was observed in the form of iron oxide staining
along joint surfaces. /’{"EAAANCE? 7 THE UNIT
The configuration of the top of bedrock, as shown on Plate 3, approximates the shape of the

topographic surface. A northeast-southwest trending fault has been interpreted to exist

southeast of the former disposal area. Although the surface expression of this fault is not AN

exposed, the existence of this structure is supported by subsurface data. Magnetic intensity ou
data have been collected along four lines which cross the inferred fault trace. The location of
these lines are shown on Plate 1. Figures 2-1, 2-2, and 2-3 are graphic presentations relating
the site stratigraphy to the magnetic intensity data, along survey Lines 1, 2, and 3, respectively.
Stratigraphic information is not available within the immediate vicinity of Line 4, but the
magnetic intensity data for that line are presented in Figure 2-4. Magnetic intensities along

2-9 L
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Lines 1, 2, and 3 decrease significantly from the northwest side of the inferred fault location to
the southeast side of the inferred fault. Line 4 also shows a decrease in intensity to a location
marking the extension of the inferred fault. Although the subsurface conditions responsible for
the diminished magnetic responses on the more mafic side of the fault cannot be determined
with currently available information, the magnetic intensity data are consistent with the
existence of a structural dislocation. OK . .. bwﬂ?_’ POS//\fj \rf’“c,'—{j on

# Gorvnas Shll malees no sense ...

As shown on Plate 3, the elevation of the top of bedrock south of the fault is higher than the

elevation of bedrock to the north. The location of the fault also closely corresponds to the

contact between the felsic and mafic metamorphic sequences mapped in the tributaries of

Jones Creek. In addition, the proposed trace of the fault roughly parallels the orientation of a

steep, northwest-dipping, quartz-vein-filled fault mapped 400 feet to the northwest near the

focation of recovery well A-4. Assuming that this fault and the proposed larger structure are

related, then a steep northwest dip is a reasonable interpretation for this structure. This fault

appears to control the observed southeastern migration of VOCs in the ground water and /_I

account for the lack of observed VOC affects in the southwest portion of the site. ASSWN ON ..

CNE BAsIS  FOR I 7
2.2.2 Site Hydrogeology CoMM e 7 ’(féﬁj—wf 5%%25 s
Ground water at the Medley Farm Site occurs in the saprolite, in the zone of highly {fractured
and weathered bedrock zone (identified as the transition zone), and in moderately fractured
bedrock immediately underlying the transition zone. Depth to ground water at the site varies
from 56 to 68 feet in the former disposal areas, decreasing to six to eight feet near Jones

Creek.

In general, ground water flow occurs through both porous and fractured media at the Medley
Farm Site. The water table generally occurs in the saprolite across most of the Medley Farm
property, with the saprolite serving as a porous medium for ground water flow. In the vicinity of
BW-2 and SW-109, located at the downgradient edge of the former disposal area and along the
previously described fault, the surface of the water table appears to occur in the bedrock
transition zone. The ground water occutring in the saprolite and bedrock is part of
interconnected water bearing units. Ground water within the bedrock at the site is assumed to

be present under unconfined conditions for modeling considerations.
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Observed well yields from monitoring wells completed in the saprolite are generally low. Yields
from bedrock wells are relatively higher, but depend on the nature, quantity, and
interconnection of the secondary (fracture) porosity encountered. Bedrock wells compieted in
the moderately fractured bedrock and transition zone at the site exhibit moderate yields in the
range of five to fifteen galions per minute. Ground water flow from wells completed in the
saprolite can be quite slow, as evidenced by the length of the time for water levels to recover

following bail-down (several hours for complete recovery of many site wells).

Ground water fiow at the Medley Farm Site occurs primarily to the southeast towards Jones
Creek, as shown in Plate 1. The hydraulic gradient averages approximately 0.044 ft/ft across
the site. The calculated horizontal ground water flow velocities are estimated to range from 400

feet/year to 475 feet/year for the saprolite.

Water level measurements collected in May 1992 from the eight saprolite/bedrock well clusters
indicated both upward and downward vertical ground water gradients. Upward vertical
gradients were observed at five well nests located adjacent to the unnamed tributaries to Jones
Creek (BW-106/SW-106, SW-108/BW-108, SW-201/BW-201, SW-202/BW-202, and PZ-1/BW-
3). These upward vertical ground water gradients indicate éround water discharge to these
tributaries. Downward vertical gradients were observed at the remaining three locations (BW-
1/SW-1, SW-4/BW-105, and BW-109/SW-109).

Jones Creek and its tributaries, to a lesser extent, appear to serve as zones of ground water
discharge from the Medley Farm Site. Base flow in Jones Creek at the site is reported to be
approximately 0.45 CFS (US EPA Record of Decision, 1991). During the RI field activities,
water levels in the saprolite and bedrock adjacent to Jones Creek (PZ-1 and BW-3) were
consistently above water levels measured during Rl field activities observed in the tributary at
staff gauge SL-3. The water level in BW-106 was greater than the water level observed in the
tributary at staff gauge SL-5. However, the water level in SW-106 was less than the water level
observed at staff gauge SL-5, indicating localized surface water recharge to the saprolite

aquifer at this location.

IAWP\0\93811. MF/cdfa3 2-15
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2.2.3 Quarterly Ground Water Quality Results

The Medley Farm R! identified the presence of volatile organic compounds (VOCs) in the
underlying saprolite and bedrock units. The RI further indicated the presence of VOCs and
semi-volatile organic compounds (SVOCs) in the unsaturated zone soils of three small areas of
the site, where several former lagoons were once located. The chemicals described in

Table 2-4 have been identified as the primary Constituents of Concern (COCs) at the Medley

Farm Site.

VOCs were detected in 12 of the site monitoring wells installed during the RI. In addition,
VOCs have been detected in the four wells installed during the supplemental RI (SW/BW-201
and SW/BW-202), the three newly installed recovery wells (A-1, A-4, and B-4), and bedrock
wells BW-111 and BW-112. These findings have been confirmed during the quarterly
monitoring program implemented during the RD/RA. The extent of site-related chemicals in the
surtace soils is limited to the former disposal area. There are no indications of COCs in the

stream sediments or surface water of the intermittent tributaries.

Ground water samples have been collected on a quarterly basis at the Medley Farm Site since
1992. In addition, ground water samples have been collected from the newly installed ground
water recovery wells designated A-1, A-4, and B-4. Analytical resuits from 1992 are
summarized in Tables 2-5 and 2-6, 2-7, and 2-8. Ground water quality exceedances of the

ROD-based Site remediation levels are shown on Plate 4.

2.2.4 Subsurface Soll Results

No vertical pattern of chemical distribution in subsurface soils is apparent. Elevated
concentrations of waste constituents were generally found at depths less than 17 feet.
Elevated concentrations of VOCs were noted at depths of 27 feet in soil borings SB-2, SB-4,
and SB-9. Subsurface soil sampling locations are shown on Plate 1. Analytical data for
subsurface soils are summarized on Table 2-9. Soil vapor extraction will be conducted in three
areas of the site identified by the ROD.
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CONSTITUENTS OF CONCERN (COCs) FOR MEDLEY FARM SITE BY MEDIUM

TABLE 2-4

SECTION 2

Surface
Solls

Ground Water
(Saprolite)

Ground Water
(Bedrock)

. 1-Dichloroethene
-Dichloroethane
,1-Trichloroethane
,2-Trichloroethane
,1,2,2-Tetrachloroethane
1,2-Dichloroethane
1,2-Dichloroethene(total)
1,2-Dichloropropane
2-Butanone

Acetone

Benzene

Chloroform
Chloromethane
Ethylbenzene
Methylene Chioride
Styrene
Tetrachloroethene
Trichloroethene

Vinyl Chloride

1
N
1
1

1
1
1
1
1

XX XX

XX X XX X

X X X X

> X x

X X X X X X

x

1,2,4-Trichlorobenzene
Butylbenzylphthalate
Di-n-butylphthalate
Di-n-octylphthalate

bis(2-Ethylhexyl)phthalate

XX XXX

X Denotes Chemical Detected in Medium

I\WP\9193811.MF/cdl93
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TABLE 2-5

QUARTERLY SAMPLING DATA SUMMARY*®
FEBRUARY 1992
MEDLEY FARM SITE

Acetone 0.004 BJ 0.006 BJ <0.025 0.17 BJ 0.007 BJ 0.019B <0.010
Benzene <0.010 <0.010 <0.025 <0.250 <0.010 <0.010 <0.010
2-Butanone <0.010 <0.010 <0.025 <0.250 <0.010 <0.010 <0.010
Chloroform <0.010 <0.010 <0.025 <0.250 <0.010 <0.010 0.003 J
1,1-Dichloroethane <0.010 <0.010 <0.025 0.026 J <0.010 0.001J 0.005J
1,2-Dichloroethane <0.010 <0.010 <0.025 <0.250 <0.010 <0.010 0.002 J
1,1-Dichloroethene <0.010 0.0008 J <0.025 0.005J <0.010
1.2-Dichloroethene (total) <0.010 0.003 J 0.002 DJ 0.019J <0.010 <0.010 0.006 J
N
l'—' 4-Methyl-2-pentanone <0.010 <0.010 <0.025 <0.250 <0.010 <0.010 <0.010
oo}
Tetrachloroethene <0.010 <0.250 <0.010 <0.010
Toluene <0.010 <0.010 <0.025 <0.010 <0.010 <0.010
1.1.1-Trichloroethane <0.010 <0.010 <0.025 0.002 J <0.010 0.008 J
1,1,2-Trichloroethane <0.010 <0.010 <0.010 <0.010

Trichloroethene <0.010 0.0005 J

bis(2-Ethylhexyl)phthalate <0.010 <0.010

a Analytical results are reported in parts per milfion. DL Sample diluted before analysis.

B Analyte present in field blank. E Elevated detection limit due to matrix effects.
D Dissolved analyte greater than total analyte. Analyses pass QC based on precision criteria. J Estimated concentration.

NOTE: Shading denotes an exceedance of potential ground water remediation.
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TABLE 2-5 (Continued)

QUARTERLY SAMPLING DATA SUMMARY *°
FEBRUARY 1992
MEDLEY FARM SITE

Acetone 0.005 BJ 0.030 BJ 0.005 BJ <0.050 0.004 BJ <0.010 0.005 BJ 0.020 BJ 0.020 BDJ
Benzene <0.010 <0.050 <0.010 <0.050 <0.010 <0.010 <0.010 0.00t1J 0.001 DJ
2-Butanone <0.010 <0.050 <0.010 <0.050 <0.010 <0.010 <0.010 <0.025 <0.050
Chloroform <0.010 0.0114J 0.010 0.012DJ <0.010 <0.010 <0.010 0.027 0.031 DJ
1,1-Bichloroethane <0.010 <0.050 <0.010 <0.050 <0.010 <0.010 <0.010 0.004 J 0.005 DJ
1,2-Dichloroethane <0.010 <0.010 <0.010 <0.010
1,1-Dichloroethene <0.010 <0.010 0.005 J <0.010
v
E 1.2-Dichloroethene (total) <0.010 0.003J 0.003J 0.003 DJ <0.010 <0.010 <0.010 0.027 0.028 DJ

4-Methyl-2-pentanone <0.010 <0.050 <0.010 <0.050 <0.010 0.003 J <0.010 <0.025 <0.050
Tetrachloroethene <0.010 <0.010 <0.010 <0.010
Toluene <0.010 <0.050 <0.010 <0.050 <0.010 <0.010 <0.010 <0.025 <0.050
1,1.1-Trichloroethane <0.010 0.17 0.15 0.16 D <0.010 0.012 0.0006 J 0.11 0.12D
1.1.2-Trichloroethane <0.010 <0.050 0.002 J <0.050 <0.010 <0.010 <0.010
Trichloroethens <0.010 <0.010
bis(2-Ethylhexyl)phthalate 0.009 J <0.010 0.006 J

a Analytical results are reported in parts per million. DL Sample diluted before analysis.

B Analyte present in field blank. E Elevated detection limit due to matrix effects.

D Dissolved analyte greater than total analyte. Analyses pass QC based on precision criteria. J Estimated concentration.

NOTE: Shading denotes an exceedance of potential ground water remediation.
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TABLE 2-5 (Continued)

QUARTERLY SAMPLING DATA SUMMARY *°
FEBRUARY 1992
MEDLEY FARM SITE

Acetone 0.009 BJ 0.007 BJ <0.012 0.006 BJ 0.024 B 0.005 BJ 0.005 BJ
Benzene <0.010 <0.010 <0.012 <0.010 <0.010 <0.010 <0.010
2-Butanone <0.010 <0.010 0.003 J <0.010 <0.010 <0.010 <0.010
Chloroform <0.010 <0.010 <0.012 <0.010 <0.010 <0.010 <0.010
1,1-Dichloroethane <0.010 <0.010 <0.012 <0.010 <0.010 <0.010 <0.010
1,2-Dichloroethane <0.010 <0.010 <0.012 <0.010 <0.010 <0.010 <0.010
1,1-Dichloroethene <0.010 <0.010 <0.012 <0.010 <0.010 <0.010 <0.010

E 1,2-Dichloroethens (total) 0.0008 J <0.010 <0.012 <0.010 <0.010 <0.010 <0.010

° 4-Methyl-2-pentanone <0.010 <0.010 <0.012 <0.010 <0.010 <0.010 <0.010
Tetrachloroethene 0.003J <0.010 <0.012 <0.010 <0.010 <0.010 <0.010
Toluene <0.010 <0.010 0.010J <0.010 <0.010 <0.010 <0.010
1,1,1-Trichloroethane 0.0007 J <0.010 <0.012 <0.010 <0.010 <0.010 <0.010
1,1,2-Trichloroethane <0.010 <0.010 <0.012 <0.010 <0.010 <0.010 <0.010
Trichloroethene 0.005J <0.010 <0.012 <0.010 <0.010 <0.010 <0.010
bis(2-Ethylhexyl)phthalate

a Analytical results are reported in parts per million. DL Sample diluted before analysis.

B Analyte present in field blank. E Elevated detection limit due to matrix effects.
D Dissolved analyte greater than total analyte. Analyses pass QC based on precision criteria. J Estimated concentration.

NOTE: Shading denotes an exceedance of potential ground water remediation.
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TABLE 2-6

QUARTERLY SAMPLING DATA SUMMARY
JUNE 1992
MEDLEY FARM SITE

Benzene <0.010 <0.062 <0.010 <0.010 <0.010 <0.010 <0.062 0.002J <0.010 <0.010
Chloroform <0.010 <0.062 <0.010 <0.010 <0.010 <0.007 BJ <0.062 0.009 J <0.010 <0.010
1,1-Dichloroethane <0.010 <0.062 <0.010 <0.010 <0.010 0.004 J 0.004 DJ 0.005 J <0.010 <0.010
1,2-Dichloroethane <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
1.1-Dichloroethens <0.010 <0.010 0.006 J <0.010 <0.010 <0.010

'I\’ 1,2-Dichloroethene (total) <0.010 <0.062 0.003J <0.010 <0.010 0.026 0.037 DJ 0.031J <0.010 0.004 J

[N)

i Tetrachloroethene <0.010 <0.010 <0.010 <0.010 <0.010
1,1,1-Trichloroethane <0.010 <0.010 0.013 <0.010 0.051 0.061 DJ 0.052J <0.010 0.0007 J
Trichloroethene <0.010 0.001J <0.010 <0.010 <0.010
a- Analytical results are reported in parts per million.

B -  Analyte present in analytical method blank.

D.DL - Sample diluted before analysis.

E - Concentration exceeded calibration range of instrument.

J - Estimated concentration.

NOTE: Shading denotes an exceedance of potential ground water remediation levels.
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TABLE 2-6 (Continued)

QUARTERLY SAMPLING DATA SUMMARY
JUNE 1992 .
MEDLEY FARM SITE

Benzene <0.025 <0.12 <0.010 <0.010 0.0005 J <0.010 <0.010 <0.010 <0.010
Chloroform <0.025 <0.12 <0.010 <0.010 0.004 BJ <0.010 <0.010 <0.010 <0.010
1.1-Dichloroethane <0.025 0.024 J <0.010 0.001J 0.004 J <0.010 <0.010 _ <0.010 <0.010
1.2-Dichloroethane <0.025 <0.12 <0.010 <0.010 0.002 J <0.010 <0.010 <0.010 <0.010
1.1-Dichloroethene <0.025 0.005 J 0.002J <0.010 <0.010 <0.010 <0.010
1,2-Dichloroethens (total) <0.025 0.018 J 0.003 J <0.010 0.006 J <0.010 <0.010 <0.010 <0.010
) Tetrachloroethene <0.12 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
'
N
N 1,1,1-Trichloroethane <0.010 0.013 <0.010 <0.010 <0.010 <0.010
Trichloroethene 0.001J <0.010 <0.010 <0.010 <0.010
a -  Analytical results are reported in parts per million.
B - Analyte present in analytical method blank.
D.DL - Sample diluted before analysis.
E - Concentration exceeded calibration range of instrument.
J - Estimated concentration.
NOTE: Shading denotes an exceedance ot potential ground water remediation levels.

IAWP'9193811.MF/cdi93




RMT PREFINAL REMEDIAL DESIGN REPORT MAY 1993
MEDLEY FARM SITE SECTION 2

TABLE 2-7

QUARTERLY SAMPLING DATA SUMMARY
SEPTEMBER 1992
MEDLEY FARM SITE

Acetone <0.010 <0.002 Ju <0.100 <0.010 <0.010u <0.003 Ju <0.010
Benzene <0.010 <0.010 <0.100 <0.010 <0.010 <0.010 <0.010
Bromodichloromethane <0.010 <0.010 <0.100 <0.010 <0.010 <0.010 <0.010
2-Butanone <0.010 <0.010 <0.100 <0.010 <0.010 <0.010 <0.010
Chiorobenzene <0.010 <0.010 <0.100 <0.010 <0.010 <0.010 <0.010
Chloroform <0.010 0.015 0.016 DJ <0.010 <0.010 <0.010 <0.010
Dibromochloromethane <0.010 <0.010 <0.100 <0.010 <0.010 <0.010 <0.010
1,1-Dichloroethane <0.010 <0.010 <0.100 <0.010 <0.010 <0.010 <0.010
1,2-Dichloroethane <0.010 <0.010 <0.010 <0.010 <0.010
1,1-Dichloroethene <0.010 0.460 E 0.430D 0.001J <0.010 0.004 J <0.010
1,2-Dichloroethene (total) <0.010 0.004 J <0.100 <0.010 <0.010 <0.010 <0.010
1,2-Dichloropropane <0.010 <0.010 <0.100 <0.010 <0.010 <0.010 <0.010
cis-1,3-Dichloropropene <0.010 <0.010 <0.100 <0.010 <0.010 <0.010 <0.010
trans-1,3-Dichloropropene <0.010 <0.010 <0.100 <0.010 <0.010 <0.010 <0.010
Ethylbenzene <0.010 <0.010 <0.100 <0.010 <0.010 <0.010 <0.010
2-Hexanone <0.010 <0.010 <0.100 <0.010 <0.010 <0.010 <0.010
Methylene Chloride <0.010 <0.001 Ju <0.100 <0.010 <0.010 <0.010 <0.010
4-Methyl-2-pentanone <0.010 <0.010 <0.100 <0.010 <0.010 <0.010 <0.010
Tetrachloroethene <0.010 <0.010 <0.010 <0.010 <0.010
Toluene <0.010 <0.010 <0.100 <0.010 <0.010 <0.010 <0.010
1,1,1-Trichloroethane <0.010 <0.010 <0.010 0.010J <0.010
1,1,2-Trichloroethane <0.010 0.003 J <0.100 <0.010 <0.010 <0.010 <0.010
Trichloroethene <0.010 <0.010 <0.010 <0.010 <0.010

- Analytical results are reported in parts per million.
b

- Total trihalomethanes under Promulgated MCLs.

B - Analyte present in field blank.

¢ - Promulgated MCLs.

D - Dissolved analyte greater than total analyte. Analyses pass QC based on pracision criteria.
DL - Sample diluted before analysis.

E - Elevated detection limit die to matrix effects.

J - Estimated concentration.
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RMT PREFINAL REMEDIAL DESIGN REPORT

MAY 1993

MEDLEY FARM SITE

TABLE 2-7 (Continued)
QUARTERLY SAMPLING DATA SUMMARY

SEPTEMBER 1992

MEDLEY FARM SITE

SECTION 2

Acetone <0.007 Ju <0.050 <0.010 <0.006 Ju <0.049 u <0.026 u <0.100
Benzene 0.001J <0.050 <0.010 <0.010 <0.010 <0.010 <0.100
Bromodichloromethane <0.010 <0.050 <0.010 <0.010 <0.010 <0.010 <0.100
2-Butanone <0.010 <0.050 <0.010 <0.010 <0.010 <0.010 <0.100
Chlorobenzene <0.010 <0.050 <0.010 <0.010 <0.010 <0.010 <0.100
Chloroform 0.012 0.012 DJ <0.010 <0.010 <0.010 0.053 0.053 DJ
Dibromochloromethane <0.010 <0.050 <0.010 <0.010 <0.010 <0.010 <0.100
1,1-Dichloroethane 0.006 J 0.006 DJ <0.010 <0.010 <0.010 0.006 J <0.100
1,2-Dichloroethane <0.010 <0.010

1,1-Dichloroethene <0.010 0.006 J

1,2-Dichloroethene (total) 0.037 0.039 DJ <0.010 <0.010 <0.010 0.005 J <0.100
1,2-Dichloropropane <0.010 <0.050 <0.010 <0.010 <0.010 <0.010 <0.100
cis-1,3-Dichloropropene <0.010 <0.050 <0.010 <0.010 <0.010 <0.010 <0.100
trans-1,3-Dichloropropene <0.010 <0.050 <0.010 <0.010 <0.010 <0.010 <0.100
Ethylbenzene <0.010 <0.050 <0.010 <0.010 <0.010 <0.010 <0.100
2-Hexanone <0.010 <0.050 <0.010 <0.010 <0.010 <0.010 <0.100
Methylene Chloride <0.010 <0.050 <0.010 <0.010 <0.010 <0.010 <0.100
4-Methyl-2-pentanone <0.010 <0.050 <0.010 <0.010 <0.010 <0.010 <0.100
Tetrachloroethene 0.004 J <0.010 <0.010

Toluene <0.010 <0.050 <0.010 <0.010 0.003 J <0.010 <0.100
1,1,1-Trichloroethane 0.070 0.071 D <0.010 0.003 J 0.008 J

1,1,2-Trichloroethane 0.001 4 <0.050 <0.010 <0.010 <0.010 0.003 J <0.100
Trichloroethene <0.010 <0.010 0.002 J

® - Analytical results are reported in parts per million.
® . Total trihalomethanes under Promulgated MCLs.
B - Analyte present in field blank.

¢ - Promulgated MCLs.

D - Dissolved analyte greater than total analyte. Analyses pass QC based on precision criteria.
DL - Sample diluted before analysis.

E - Elevated detection limit die to matrix effects.

J - Estimated concentration.
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RMT PREFINAL REMEDIAL DESIGN REPORT
MEDLEY FARM SITE

MAY 1993
SECTION 2

TABLE 2-7 (Continued)

QUARTERLY SAMPLING DATA SUMMARY
SEPTEMBER 1992
MEDLEY FARM SITE

Acetone <0.010 0.045 0.016 <0.010 <0.010 <0.010 <0.040
Benzene <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.040
Bromodichloromethane <0.010 <0.010 <0.010 0.006 J <0.010 <0.010 <0.040
2-Butanone <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.040
Chlorobenzene <0.010 <0.010 0.001J <0.010 <0.010 <0.010 <0.040
Chloroform <0.010 0.001 J 0.001 J 0.032 <0.010 <0.010 <0.040
Dibromochloromethane <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.040
1,1-Dichloroethane <0.010 <0.010 0.003 J <0.010 <0.010 <0.010 <0.040
1,2-Dichloroethane <0.010 0.001J <0.010 <0.010 <0.010 <0.040
1,1-Dichloroethene <0.010 0.026 0.006 J <0.010 <0.010 0.002 J <0.040
1,2-Dichloroethene {(total) <0.010 0.008 J 0.014 <0.010 <0.010 0.006 J <0.040
1,2-Dichloropropane <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.040
cis-1,3-Dichloropropene <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.040
trans-1,3-Dichloropropene <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.040
Ethylbenzene <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.040
2-Hexanone <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.040
Methylene Chloride <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.040
4-Methyl-2-pentanone <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.040
Tetrachloroethene 0.001 J <0.010 <0.010

Toluene <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.040
1,1,1-Trichloroethane <0.010 0.015 0.004 J <0.010 <0.010 0.001 J <0.040
1,1,2-Trichloroethane <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.040
Trichloroethene <0.010 <0.010

® - Analytical results are reported in parts par million.
® . Total trihalomethanes under Promulgated MCLs.

B - Analyte present in field blank.

¢ - Promulgated MCLs.

D - Dissolved analyte greater than total analyte.

DL - Sample diluted before analysis.

E - Elevated detection limit die to matrix effects.
J - Estimated concentration.

1AWP\5\93811.MF/cdf93

Analyses pass QC based on precision criteria.
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RMT PREFINAL REMEDIAL DESIGN REPORT MAY 1993
MEDLEY FARM SITE SECTION 2

TABLE 2-7 (Continued)
QUARTERLY SAMPLING DATA SUMMARY

SEPTEMBER 1992
MEDLEY FARM SITE

Acetone <0.010 <0.200 <0.010 <0.010 <0.010 <0.010 <0.010

Benzene <0.010 <0.200 <0.010 <0.010 <0.010 <0.010 <0.010
Bromodichloromethane <0.010 <0.200 <0.010 <0.010 <0.010 <0.010 <0.010
2-Butanone <0.010 <0.200 <0.010 <0.010 <0.010 <0.010 <0.010
Chlorobenzene <0.010 <0.200 <0.010 <0.010 <0.010 <0.010 <0.010
Chloroform 0.005 J <0.200 <0.010 <0.010 <0.010 <0.010 <0.010
Dibromochloromethane <0.010 <0.200 <0.010 <0.010 <0.010 <0.010 <0.010
1,1-Dichlorosthane 0.024 0.025 DJ <0.010 <0.010 <0.010 <0.010 0.002 J
1,2-Dichloroethane <0.010 <0.200 <0.010 <0.010 <0.010 <0.010 <0.010
1.1-Dichloroethene <0.010 <0.010 0.002 J
1,2-Dichloroethene (total) 0.022 <0.200 <0.010 <0.010 <0.010 <0.010 <0.010
1,2-Dichloropropane <0.010 <0.200 <0.010 <0.010 <0.010 <0.010 <0.010
cis-1,3-Dichloropropene <0.010 <0.200 <0.010 <0.010 <0.010 <0.010 <0.010
trans-1,3-Dichloropropene <0.010 <0.200 <0.010 <0.010 <0.010 <0.010 <0.010
Ethylbenzene <0.010 <0.200 <0.010 <0.010 <0.010 <0.010 <0.010
2-Hexanone <0.010 <0.200 <0.010 <0.010 <0.010 <0.010 <0.010
Methylene Chloride <0.010 <0.200 <0.010 <0.010 <0.010 <0.010 <0.010
4-Methyl-2-pentanone <0.010 <0.200 <0.010 <0.010 <0.010 <0.010 <0.010
Tetrachloroethene 0.003J <0.200 <0.010 <0.010 <0.010 <0.010 <0.010
Toluene <0.010 <0.200 <0.010 <0.010 <0.010 <0.010 <0.010
1,1,1-Trichloroethane 0.002 J 0.002 J <0.010 <0.010 <0.010
1,1,2-Trichloroethane <0.010 <0.010 <0.010 <0.010 <0.010
Trichloroethene <0.010 <0.010 <0.010 <0.010 <0.010

° . Analytical results are reportad in parts per million.

® . Total trihalomethanes under Promulgated MCLs.

B - Analyte present in field blank.

¢ - Promulgated MCLs.

D - Dissolved analyte greater than total analyte. Analyses pass QC based on precision criteria.
DL - Sample diluted before analysis.

E - Elevated detection limit die to matrix effects.

J - Estimated concentration.
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RMT PREFINAL REMEDIAL DESIGN REPORT MAY 1993
MEDLEY FARM SITE SECTION 2

TABLE 2-7 (Continued)

QUARTERLY SAMPLING DATA SUMMARY
SEPTEMBER 1992
MEDLEY FARM SITE

Acetone <0.010 <0.010 <0.010 0.008 J 0.150 0.029 0.018

Benzene <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.012
Bromodichloromethane <0.010 <0.010 0.040 <0.010 <0.010 <0.010 <0.012
2-Butanone <0.010 <0.010 <0.010 <0.010 <0.010 0.003 BJ 0.004 BJ
Chlorobenzene <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.012
Chloroform 0.004 J <0.010 <0.010 <0.010 0.004 J <0.010 <0.012
Dibromochloromethane <0.010 <0.010 0.040 <0.010 <0.010 <0.010 <0.012
1,1-Dichloroethane 0.002 J <0.010 <0.010 <0.010 <0.010 <0.010 <0.012
1,2-Dichloroethane 0.002 J <0.010 <0.010 0.002 J <0.010 <0.012
1,1-Dichloraethene <0.010 <0.010 <0.010 <0.010 <0.010 <0.012
1,2-Dichloroethene (total) 0.006 J <0.010 0.028 <0.010 <0.010 <0.010 <0.012
1,2-Dichloropropane <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.012
cis-1,3-Dichloropropene <0.010 <0.010 0.036 <0.010 <0.010 <0.010 <0.012
trans-1,3-Dichloropropene <0.010 <0.010 0.034 <0.010 <0.010 <0.010 <0.012
Ethylbenzene <0.010 <0.010 <0.010 <0.010 <0.010 0.001 J <0.012
2-Hexanone 0.006 J <0.010 <0.010 <0.010 <0.010 <0.010 <0.012
Methylene Chloride <0.010 <0.010 <0.010 <0.010 <0.010 0.001 J
4-Methyl-2-pentanone <0.010 <0.010 <0.010 <0.010 <0.010 0.002 J <0.012
Tetrachlorosthene 0.002 J <0.010 <0.010 <0.012
Toluene <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.012
1,1,1-Trichloroethane 0.014 <0.010 0.033 <0.010 <0.010 <0.010 <0.012
1,1,2-Trichloroethane <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.012
Trichloroethene <0.010 <0.010 <0.010 0.004 J <0.010 <0.012

® . Analytical results are reported in parts per million.

® . Total trihalomethanes under Promulgated MCLs.

B - Analyte present in field blank.

¢ - Promulgated MCLs.

D - Dissolved analyte greater than total analyte. Analyses pass QC based on precision criteria.
DL - Sample diluted before analysis.

E - Elevated detection limit die to matrix effects.

J - Estimated concentration.
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RMT PREFINAL REMEDIAL DESIGN REPORT
MEDLEY FARM SITE

MAY 1993
SECTION 2

TABLE 2-7 (Continued)

QUARTERLY SAMPLING DATA SUMMARY
SEPTEMBER 1992
MEDLEY FARM SITE

Acetone 0.028 0.020 0.014 0.047 0.046 0.042 0.007 J
Benzene <0.011 <0.011 <0.010 <0.010 <0.010 <0.010 <0.010
Bromodichloromethane <0.011 <0.011 <0.010 <0.010 <0.010 <0.010 <0.010
2-Butanone 0.005 BJ 0.006 BJ <0.010 <0.010 0.005 J <0.010 <0.010
Chlorobenzene <0.011 <0.011 <0.010 <0.010 <0.010 <0.010 <0.010
Chloroform <0.011 <0.011 <0.010 <0.010 <0.010 <0.010 <0.010
Dibromochloromethane <0.011 <0.011 <0.010 <0.010 <0.010 <0.010 <0.010
1,1-Dichloroethane <0.011 <0.011 <0.010 <0.010 <0.010 <0.010 <0.010
1,2-Dichloroethane <0.011 <0.011 <0.010 <0.010 <0.010 <0.010 <0.010
1,1-Dichloroethene <0.011 <0.011 <0.010 <0.010 <0.010 <0.010 <0.010
1,2-Dichloroethene (total) <0.011 <0.011 <0.010 <0.010 <0.010 <0.010 <0.010
1,2-Dichloropropane <0.011 <0.011 <0.010 <0.010 0.002 J 0.002 J <0.010
cis-1,3-Dichloropropene <0.011 <0.011 <0.010 <0.010 <0.010 <0.010 <0.010
trans-1,3-Dichloropropene <0.011 <0.011 <0.010 <0.010 <0.010 <0.010 <0.010
Ethylbenzene <0.011 <0.011 <0.010 <0.010 <0.010 <0.010 <0.010
2-Hexanone <0.011 <0.011 <0.010 <0.010 <0.010 <0.010 <0.010
Methylene Chloride 0.002 J <0.010 <0.010 <0.010 <0.010 0.003 J
4-Methyl-2-pentanone <0.011 <0.011 <0.010 <0.010 <0.010 <0.010 <0.010
Tetrachloroethene <0.011 <0.011 <0.010 <0.010 <0.010 <0.010 <0.010
Toluene 0.001 J 0.002 J <0.010 <0.010 <0.010 <0.010 <0.010
1,1,1-Trichloroethane <0.011 <0.011 <0.010 <0.010 <0.010 <0.010 <0.010
1,1,2-Trichloroethane <0.011 <0.011 <0.010 <0.010 <0.010 <0.010 <0.010
Trichloroethene <0.011 <0.011 <0.010 <0.010 <0.010 <0.010 <0.010

.
b

B - Analyte present in field blank.

¢ - Promulgated MCLs.

- Analytical resuits are reported in parts per million.
- Total trihalomethanes under Promulgated MCLs.

D - Dissolved analyte greater than total analyte. Analyses pass QC based on precision criteria.
DL - Sample diluted before analysis.

E - Elevated detection limit die to matrix effects.
J - Estimated concentration.

1AWP\9\93811.MF/cdfa3
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RMT PREFINAL REMEDIAL DESIGN REPORT

MAY 1993

MEDLEY FARM SITE

QUARTERLY SAMPLING DATA SUMMARY

TABLE 2-7 (Continued)

SEPTEMBER 1992
MEDLEY FARM SITE

Acetone <0.010 <0.010 NA
Benzene <0.010 <0.010 0.005
Bromodichloromethane <0.010 <0.010 0.10°
2-Butanone <0.010 <0.010 NA
Chlorobenzene <0.010 <0.010 0.1°¢
Chloroform <0.010 <0.010 0.1°
Dibromochloromethane <0.010 <0.010 0.10°
1,1-Dichloroethane <0.010 <0.010 NA
1,2-Dichloroethane <0.010 <0.010 0.005
1,1-Dichloroethene <0.010 <0.010 0.007
1,2-Dichloroethens (total) <0.010 <0.010 0.07
1,2-Dichloropropane <0.010 <0.010 0.005
cis-1,3-Dichloropropene <0.010 <0.010 NA
trans-1,3-Dichloropropene <0.010 <0.010 NA
Ethylbenzene <0.010 <0.010 0.7
2-Hexanone <0.010 <0.010 NA
Methylene Chloride <0.010 <0.010 0.005 °
4-Methyl-2-pentanone <0.010 <0.010 NA
Tetrachloroethene <0.010 <0.010 0.005
Toluene <0.010 <0.010 1.0
1,1,1-Trichloroethane <0.010 <0.010 0.20
1,1,2-Trichloroethane <0.010 <0.010 0.005
Trichioroethene <0.010 <0.010 0.005

L]
b

¢ - Promulgated MCLs.

D - Dissolved analyte greater than total analyte. Analyses pass QC based on precision criteria.

DL - Sample diluted before analysis.

E - Elevated detection limit die to matrix effects.

J - Estimated concentration.

1\WP\9\9381 1. MF /cxtfo3

- Analytical results are reported in parts per million.
- Total trihalomethanes under Promulgated MCLs.
B - Analyte present in field blank.
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MAY 1993
SECTION 2

BMT PREFINAL REMEDIAL DESIGN REPORT
MEDLEY FARM SITE

TABLE 2-8

QUARTERLY SAMPLING DATA SUMMARY
DECEMBER 1892
MEDLEY FARM SITE

- N S i A TN

Acetone <0.010 BJu <0.062 BJu <0.10 BDJu <0.010 BJu <0.010 BJu | <0.010 BJu
Benzene <0.010 <0.062 <0.10 <0.010 <0.010 <0.010
Chloroform <0.010 Ju <0.062 Ju <0.10 DJu <0.010 <0.010 <0.010
1,1-Dichloroethane <0.010 0.002 J <0.10 <0.010 <0.010 <0.010
1,2-Dichlorosethane <0.010 <0.010 <0.010 <0.010
1,1-Dichloroethene <0.010 052 056D <0.010 0.005J <0.010
1,2-Dichloroethene (total) <0.010 0.006 J 0.006 DJ <0.010 <0.010 <0.010
1,2-Dichloropropane <0.010 <0.062 <0.10 <0.010 <0.010 <0.010
Methylene chloride <0.010 <0.062 BJu <0.10 BDJu <0.010 <0.010 BJu | <0.010 BJu
Styrene <0.010 <0.062 BJu <0.10 BDJu <0.010 <0.010 <0.010
Tetrachloroethene <0.010 <0.010 <0.010 <0.010
Toluene <0.010 <0.062 BJu <0.10 BDJu <0.010 <0.010 <0.010
1.1,1-Trichloroethane <0.010 <0.010 0.011 <0.010
1,1,2-Trichloroethane <0.010 0.003J 0.003 DJ <0.010 <0.010 <0.010
Trichloroethene <0.010 <0.010 <0.010 <0.010
Xylenes (total) <0.010 <0.062 BJu <0.10 BDJu <0.010 <0.010 <0.010

a - Analytical results are reported in parts per million.

B (Organics) - Analyte present in analytical method blank.

D, DL - Results from diluted sample.

E - Concentration exceeds instrument calibration range.

J - Estimated concentration.

u - Laboratory reported detection not validated during data validation process.

< (Organics) - Concentration less than the Contract Required Quantitation Limit.
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MEDLEY FARM SITE

TABLE 2-8 (Continued)

QUARTERLY SAMPLING DATA SUMMARY
DECEMBER 1992
MEDLEY FARM SITE

SECTION 2

Acetone <0.025 BJu <0.050 BDJu <0.010 BJu <0.010 BJu 0.079 B 0.078 B
Benzene 0.001J <0.050 <0.010 0.002 J <0.010 <0.010
Chlorotorm <0.025 Ju <0.050 DJu <0.010 Ju <0.010 Ju 0.0006 J 0.0007 J
1,1-Dichloroethane 0.005J 0.005 DJ 0.001J 0.002 J <0.010 <0.010
1,2-Dichloroethane 0.002J <0.010 <0.010
1,1-Dichioroethene 0.004 J <0.010 <0.010
1,2-Dichloroethene (total) 0.028 0.0298 DJ 0.007 J 0.009 J <0.010 <0.010
1,2-Dichloropropane <0.025 <0.050 <0.010 <0.010 0.0009 J 0.001J
Methylene chioride <0.025 BJu <0.050 BDJu <0.010 BJu <0.010 BJu 0.0004 BJ 0.0004 BJ
Styrene <0.025 <0.050 BDJu <0.010 <0.010 <0.010 <0.010
Tetrachloroethene <0.010 <0.010
Toluene <0.025 BJu <0.050 BDJu <0.010 <0.010 BJu <0.010 <0.010
1,1,1-Trichloroethane 0.044 0.043 DJ 0.013 0.003 J <0.010 <0.010
1,1,2-Trichloroethane 0.0008 J <0.050 <0.010 <0.010 <0.010 <0.010
Trichloroethene <0.010 <0.010
Xylenes (total) <0.025 <0.050 BDJu <0.010 <0.010 <0.010 <0.010

a - Analytical results are reported in parts per million.

B (Organics) - Analyte present in analytical method blank.
D. DL - Results from diluted sampls.
E - Concentration exceeds instrument calibration range.

J - Estimated concentration.

u - Laboratory reported detection not validated during data validation process.

< (Organics) - Concentration fess than the Contract Required Quantitation Limit.

1\WP\9\93811.MF/cdta3

2-31



RMT PREFINAL REMEDIAL DESIGN REPORT MAY 1993
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TABLE 2-8 (Continued)

QUARTERLY SAMPLING DATA SUMMARY
DECEMBER 1992
MEDLEY FARM SITE

Acetone <0.010 BJu <0.025 BJu <0.25 BJu <0.010 BJu <0.010 BJu <0.010 BJu
Benzene <0.010 <0.025 <0.25 <0.010 <0.010 <0.010
Chloroform <0.010 <0.025 Ju <0.25 <0.010 <0.010 <0.010 Ju
1,1-Dichloroethane <0.010 <0.025 0.023 J 0.0002 J 0.001 J 0.002 J
1,2-Dichloroethane <0.010 <0.025 <0.25 <0.010 <0.010 0.002 J
1,1-Dichloroethene <0.010 0.002 J 0.005 J 0.002 J
1,2-Dichloroethene (total) <0.010 0.004 J 0.018 J <0.010 <0.010 0.004 J
1,2-Dichloropropane <0.010 <0.025 <0.25 <0.010 <0.010 <0.010
Methylene chloride <0.010 BJu <0.025 BJu <0.25 BJu <0.010 BJu <0.010 BJu <0.010 BJu
Styrene <0.010 <0.025 <0.25 BJu <0.010 <0.010 <0.010
Tetrachioroethene <0.010 <0.25 0.0003 J <0.010

Toluene <0.010 <0.025 BJu <0.25 BJu <0.010 <0.010 <0.010
1,1,1-Trichloroethane <0.010 0.001 J 0.002 J <0.010 0.010
1,1,2-Trichloroethane <0.010 <0.025 <0.010 <0.010 <0.010
Trichloroethene <0.010 0.0005 J 0.0002 J

Xylenes (total) <0.010 <0.025 <0.25 BJu <0.010 <0.010 <0.010

a - Analytical results are reported in parts per miliion.

B (Organics) - Analyte present in analytical method blank.

D, DL - Results from diluted sample.

E - Concentration exceeds instrument calibration range.

J - Estimated concentration.

u - Laboratory reported detection not validated during data validation process.

< (Organics) - Concentration less than the Contract Required Quantitation Limit.

IAWP\9\93811.MF /cdi93 2-32
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MEDLEY FARM SITE SECTION 2
TABLE 2-8 (Continued)

QUARTERLY SAMPLING DATA SUMMARY
DECEMBER 1992
MEDLEY FARM SITE

Acetone <0.010 BJu 0.002 BJ 0.004 BJ 0.008 BJ
Benzene <0.010 <0.010 <0.010 <0.010
Chlorotorm <0.010 Ju 0.0009 J 0.0007 J 0.0009 J
1,1-Dichloroethane <0.010 <0.010 <0.010 <0.010
1,2-Dichloroethane 0.002 J <0.010 <0.010 <0.010
1,1-Dichloroethene <0.010 <0.010 <0.010 <0.010
1,2-Dichloroethene (total) 0.001 J <0.010 <0.010 <0.010
1,2-Dichloropropane <0.010 <0.010 0.0003 J <0.010
Methylene chloride <0.010 BJu 0.0003 BJ 0.0004 BJ <0.010
Styrene <0.010 <0.010 <0.010 <0.010
Tetrachloroethene <0.010 <0.010 <0.010
Toluene <0.010 <0.010 <0.010 <0.010
1,1.1-Trichloroethane <0.010 <0.010 <0.010 <0.010
1,1,2-Trichloroethane <0.010 <0.010 <0.010 <0.010
Trichloroethene <0.010 <0.010 <0.010
Xylenes (total) <0.010 <0.010 <0.010 <0.010

a - Analytical results are reported in parts per million.

B (Organics) - Analyte present in analytical method blank.
D, DL - Results from diluted sample.

E - Concentration exceeds instrument calibration range.

J - Estimated concentration.
u - Laboratory reported detection not validated during data validation process.

< (Organics) - Concentration less than the Contract Required Quantitation Limit.
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TABLE 2-9

SUMMARY OF ORGANIC COMPOUNDS DETECTED IN SUBSURFACE SOjL®
MEDLEY FARM SITE

1,122 Tetrachloroethane NA 0.710 0.097 0.074 NA ND ND ND

Chlorotorm NA 0.600 ND ND NA ND ND ND
1,2-Dichloroethane NA ND ND ND NA ND ND
Methylene Chloride NA ND ND ND NA ND ND

Trichloroethene NA ND ND NA . ND ND

Acetone NA

1,2-Dichlorobenzene NA ND ND ND NA NO 0.460 ND

Naphthalene NA ND ND ND NA ND 0.410 ND

Phenot NA 77.0 ND 0.690 NA ND ND ND

1,4-Dichlorobenzene NA ND ND ND NA ND 2.300 ND

Diethylphthalate NA ND ND ND NA ND ND 3.200

Benzoic Acid NA ND ND 2.600 NA ND ND ND
u,2,4—Trichtorobenzene NA ND ND 5.200 NA 0.700 12.00 ND

a Analytical data taken from RI/FS prepared by Sirrine Environmental Consultants.

b Analytical results are reported in parts per million (PPM).

c Compounds detected in subsurface soil samples.

NA Sample not analyzed.

ND Compound not detected at or above the practical quantitation limit.

Note: Shaded blocks indicate concentrations above potential remediation level.
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TABLE 2-9 (Continued)

SECTION 2

SUMMARY OF ORGANIC COMPOUNDS DETECTED IN SUBSURFACE SOIL*®
MEDLEY FARM SITE

1,1,2,2 Tetrachloroethane NA ND ND ND ND ND 0.009 ND
Chioroform NA ND ND ND ND
1,2-Dichloroethane NA ND ND ND ND
Methylene Chloride NA 0.010 0.032 0.017 ND ND ND ND
Trichloroethene NA 0.019 0.032 0.017 ND ND ND ND
Acetone NA ND ND
1,2-Dichlorobenzene NA ND ND ND ND ND ND ND
Naphthalene NA ND ND ND ND ND ND ND
Phenol NA ND ND ND ND ND ND ND
1,4-Dichlorobenzene NA ND ND ND ND ND ND ND
Diethylphthalate NA ND ND ND ND ND ND ND
Benzoic Acid NA ND ND ND ND ND ND ND
1,2,4-Trichlorobenzene NA ND ND ND ND ND ND ND

a Analytical data taken from RI/FS prepared by Sirrine Environmental Consultants.

b Analytical results are reported in parts per million (PPM).

c Compounds detected in subsurface soil samples.

NA Sample not analyzed.

ND Compound not detected at or above the practical quantitation limit.

Note: Shaded blocks indicate concentrations above potential remediation level.
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TABLE 2-9 (Continued)

SUMMARY OF ORGANIC COMPOUNDS DETECTED IN SUBSURFACE SOIL*®
MEDLEY FARM SITE

1,1,2,2 Tetrachloroethane 0.006 NA ND ND ND NA ND ND

Chloroform 0.013 NA ND ND NA ND ND
1,2-Dichloroethane ND NA ND ND NA ND ND
Methylene Chloride ND NA ND ND ND NA ND ND
Trichloroethene ND NA ND ND 0.024 NA ND ND
Acetone 0.058 NA ND ND 4.700 NA 0.120 | 0.018
1,2-Dichlorobenzene ND NA ND ND ND NA ND ND
Naphthalene ND NA ND ND ND NA ND ND
Phenol ND NA ND ND ND NA ND ND
1,4-Dichlorobenzene ND NA ND ND ND NA ND ND
Diethylphthalate ND NA ND ND ND NA ND ND
Benzoic Acid ND NA ND ND ND NA ND ND
1,2,4-Trichlorobenzene ND NA ND ND ND NA ND ND

a Analytical data taken from RI/FS prepared by Sirrine Environmental Consultants.

b Analytical results are reported in parts per million (PPM).

c Compounds detected in subsurface soil samples.

NA Sample not analyzed.

ND Compound not detected at or above the practical quantitation limit.

Note: Shaded blocks indicate concentrations above potential remediation level.
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TABLE 2-9 (Continued)

SUMMARY OF ORGANIC COMPOUNDS DETECTED IN SUBSURFACE SOIL*®
MEDLEY FARM SITE

1,1,2,2 Tetrachloroethane ND NA ND ND NA ND ND ND
Chloroform ND NA ND ND NA ND ND
1 ,2-Dich|proethane ND NA ND ND NA 0.047 0.032
Methylene Chioride ND NA ND ND NA ND . ND
Trichloroethene ND NA ND ND NA ND ND ND
Acetone 0.086 NA NA ND
1,2-Dichlorobenzene ND NA ND ND NA ND ND ND
Naphthalene ND NA ND ND NA ND ND ND
Phenol ND NA ND ND NA ND ND ND
1,4-Dichlorobenzene ND NA ND ND NA ND ND ND
Diethylphthalate ND NA ND ND NA ND ND ND
Benzoic Acid ND NA ND ND NA ND ND ND
1,2,4-Trichlorobenzene ND NA ND ND NA ND ND ND

a Analytical data taken from RI/FS prepared by Sirrine Environmental Consultants,

b Analytical results are reported in parts per million (PPM).

c Compounds dstected in subsurface soil samples.

NA Sample not analyzed.

ND Compound not detected at or above the practical quantitation limit.

Note: Shaded blocks indicate concentrations above potential remediation level.
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SUMMARY OF ORGANIC COMPOUNDS DETECTED IN SUBSURFACE SOIL*"

IAWP\9\93811.MF/cdf93

TABLE 2-9 (Continued)

MEDLEY FARM SITE

1,1,2,2 Tetrachloroethane ND NA ND ND
Chloroform ND NA ND ND
1,2-Dichloroethane 0.023 NA ND ND
Methylene Chloride ND NA ND ND
Trichloroethene ND NA ND ND
Acetone 0.031 | 0.004 | 0.040 | 0.065

1,2-Dichlorobenzene

ND

NA

ND

ND

SECTION 2

Naphthalene ND NA ND ND
Phenol ND NA ND ND
1,4-Dichlorobenzene ND NA ND ND
Diethylphthalate ND NA ND ND
Benzoic Acid ND NA ND ND
1,2,4-Trichlorobenzene ND NA ND ND

a Analytical data taken from RI/FS prepared by Sirrine Environmental Consultants.

b Analytical results are reported in parts per million (PPM).

[ Compounds detected in subsurface soil samples.

NA Sample not analyzed.

ND Compound not detected at or above the practical quantitation limit.

Note: Shaded blocks indicate concentrations above potential remediation level.
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23 Ground Water Modeling and Capture Zone Analysis

Given the chemistry and distribution of VOCs observed in the site ground water, a series of ground
water recovery wells and associated treatment systems is needed to effect remediation of the site.
More information regarding this is provided in Section 3. Since ground water flow from the observed
source areas is influenced by the site geology, efficient interception of the ground water plume will
require a bifurcated system of downgradient recovery wells. A preliminary ground water capture zone
analysis was performed in order to assess the merits of this system and of three recovery wells.
Ground water pump tests were performed on two ground water recovery wells (A-4 and B-4) to develop

estimates of aquifer characteristics at the site for input into a ground water flow model.

The ground water flow model MODFLOW was used to simulate aquifer conditions at the site. Aquifer
characteristics were defined based on interpretation of the aquifer tests (in conjunction with hydraulic
conductivity results previously reported), knowledge of the site geology, and hydraulic head values
measured across the site. Calibration of the MODFLOW model provided a more refined estimate of the
distribution of hydraulic parameters across the site, and allowed for a more detailed evaluation of
potential extraction well placements than the preliminary capture analysis completed during the

preliminary design phase.

Modeling of the capture zones was based on GPTRAC in conjunction with hydraulic head output from
MODFLOW. GPTRAC is a general particle tracking module of the Wellhead Protection Area (WHPA)
computer program series, and provides for pathline and time-related definition of capture in situations
involving well interference. Critical aquifer characteristics for GPTRAC were defined across the site
based on calibrated output from MODFLOW. Pumping wells considered in the simulation were
positioned downgradient of the monitoring wells known to contain COCs, at locations approximate to
the edge of the plume (Plates 4 and 5). Pumping rates and pumping well placements were based on
rates observed during the pumping tests and hydraulic conductivity values derived from the test
analysis. Extraction well locations were adjusted to minimize the number of wells required for capture
of plume constituents.

The most variable of the required input parameters was hydraulic conductivity (k). Hydraulic
conductivities and lithologies opposite the screened portion of each monitoring well on which slug tests
have been conducted and analyzed are summarized in Table 2-10. Wells screened in the saprolite and
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TABLE 2-10

SINGLE WELL HYDRAULIC CONDUCTIVITIES AND ASSOCIATED LITHOLOGIES

SW-1 3.8x10° e Saprolite
SW-3 7.8x10* e Saprolite+Transition
SW-4 1.6x10* e Transition
SW-102 1.6x10° e Saprolite+Transition
SW-103 1.1x10* e Saprolite+Transition
SW-104 7.8x10°% e ' Transition
SW-106 85x10* e Saprolite
SW-108 3.1x10° e Saprolite
SW-109 3.0x10°* e Saprolite+Transition
BW-1 38x10° e Shallow Bedrock
BW-2 2.3x10° 2.6x10* Transition

BW-3 1.9x10° 2.8x10™ Shallow Bedrock
BW-4 1.9x10* 1.7x10™ Transition
BW-106 e 4.1x10™ Shallow Bedrock
BW-108 e 4.4x10° Shallow Bedrock
BW-109 e 2.5x10™ Transition
BW-110 e 2.6x107_ Shallow Bedrock
BW-111 e 1.7x107 A Deep Bedrock
Bw-112 e 3. 1x10/r Deep Bedrock

2

Hydraulic conductivities from "Final Remedial Investigation Report, Medley Farm Site, Gaffney, S.C.," Sirrine
Environmental Consultants, February 1991.

SW wells are screened.

BW wells are open hole.
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transitional zones exhibited slug test conductivities in the range 10° to 10 cm/sec. Slug and pressure

test responses in the open hole bedrock wells indicated values between 107 and 10 cm/sec. Three é,\.«)"

)
wells, BW-2, BW-3 and BW-4, were tested by both the slug and water pressure methods. The lower 15 TH s

pressure test values are accepted in preterence to the slug test numbers, since the former refiect OK p

p———

conductivities in a larger volume surrounding the test interval. Well BW-1 was not pressure tested,

s

therefore, the validity of the high slug test value associated with it may be questionable. /

Aquifer flow and capture characteristics are critically dependent on the transmissivity of the unit, which
is defined as the aquifer thickness mutltiplied by the aquifer hydraulic conductivity. Therefore, pumping
tests were conducted on recovery wells A-4 and B-4 to develop estimates of aquifer hydrautic
conductivity, thickness, transmissivity, and storativity based on long-term hydraulic stress of the aquifer.

Results of the aquifer test interpretations are summarized in Table 2-11. Hydraulic conductivity values

derived from the pumping tests are approximately an order of magnitude greater than the hydraulic

conductivity values derived from the slug tests.  Such a difference in results is not uncommon, given
ne siug 1ests. ,

that the two methods test the aquifer in different ways. Siug tests, by nature of the way the tests are
conducted, affect only that portion of the aquifer in the immediate vicinity of the well being tested.

Pumping tests, however, affect a larger area of the aquifer and produce results which are considered
more representative of overall aquifer conditions than test results derived from slug tests. Therefore,

—————————

aquifer test results served as the primary input values for the MODFLOW modeling.

Capture zones were modeled for a variety of well configurations. Input parameters were iteratively
adjusted to minimize the number of pumping wells required for efficient containment of the observed
Medley Farm ground water plume, incorporate existing extraction wells, and provide for flexibility in
long-term operation of the system. Final input values are detailed in Table 2-12. Final well placements
and various time-dependent zones of ground water capture are illustrated on Plate 5. Calculations
assumed that there are no boundaries to flow. The 11 pumping wells ultimately required were
theoretically pumped at different rates ranging from 2 gpm at well A-1 to 15 gpm at wells A-5 and A-6.
The selected pumping rate at each well represents the maximum rate possible, given the average
transmissivity and thickness at the specific well location. As illustrated on Plate 5, areas of effective
capture grow most quickly in an upgradient direction. Lateral development tends to be an inverse
function of the distance between neighboring wells. Capture zone coalescence leads to virtually

complete interception of downgradient COC migration, within a period of three years. Ground water
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TABLE 2-11

SUMMARY OF AQUIFER TEST RESULTS

Pumping Well A-4 BW-108 32x10° 0.0099
BW-201 46x 1073 NA
SW-202 22x10% 0.016
Pumping Well B-4 SW-109 46x10* 0.0012
BW-109 1.8 x 10* 0.0007
SW-4 34x10° 0.045

NA - Calculation cannot be completed from graphed data.

TABLE 2-12

RANGES OF INPUT VALUES
FOR GROUND WATER MODELING AND CAPTURE ZONE ANALYSES

Flow Direction 180 degrees
Flow Gradient 0.044-0.05 ftft
Effective Porosity 0.25
Aquifer Thickness 20 to 75 feet
Agquifer Hydraulic Conductivity 0.76 ft/day
Average Transmissivity 38.0 tt¥/day
Type of Aquifer Unconfined
Number of Pumping Wells 12
Step Length 5 feet
Flow Boundaries No boundaries
Areal Recharge Rate 8 inches per year
Pumping Rate 2 gpm to 15 gpm
Well Diameters 6 inch
Pumping Times Modeled 0.5, 1, 3, and 5 years
1\WP\9\93811.MF/cdfoa 2-43
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within the entire area thought to contain remediation level exceedances is theoretically captured within

ElLOWI

a five-year time frame. Bf\

2.4 Property Survey /'
During the design of the M&dley Farm remedy, a boundary survey of the Medley Farm property will be

conducted to locate and retrace property boundaries. This survey will identify easements, rights-of-way,
and boundary infringements that may exist. This work will be conducted by a land surveyor registered
by the State of South Carolina. The surveyor will prepare a plat for the site in conformance with the
Minimum Standards for Land Surveying in South Carolina. Information from this survey will be
incorporated into the design drawings.

/

/

[ . e
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Section 3
PREFINAL DESIGN

3.1 Site-Specific Geologic and Hydrologic Influences on Design Basis

The supplemental field sampling and analytical activities conducted at the Medley Farm Site were
performed to further investigate and confirm the nature and extent of VOC constituents present within
the soils and ground water of the Medley Farm Site. The discussion which follows provides RMT's
interpretation of what affect these site-specific geologic and hydrologic influences have on the remedial

design.

3.1.1 Boundary Flow Conditions

To further investigate it the unnamed tributary to Jones Creek acts as a no flow boundary, an
in-situ screening sdrvey was conducted and monitoring well pair SW-201 and BW-201 and
ground water recovery well A-4 were installed. A pumping test was conducted at well A-4 in
accordance with RMT's Technical Memorandum dated February 12, 1993. The water quality
data obtained from these new wells combined with the data generated during the pumping test
on A-4 indicate that the unnamed tributary to Jones Creek is a boundary to VOCs migrating
through the saprolite in the upper water table, bﬁt the unnamed tributary does not control VOC

migration in the transition zone and bedrock.

3.1.2 Effect of Subsurface Geology on VOC Transport
Based on information presented in the Medley Farm Rl report, an examination of available core
samples and field reconnaissance mapping, a northeast-southwest trending fault has been

interpreted to exist southeast of the former disposal areas. Historical water quality results,

supplemented by analytical data from recovery wells A-1 and B-4, suggests that this geologic YE ;;E .
o . . . - OR
feature is controlling the southeastern migration of VOCs in ground water. In addition, fieid THING 15"

mapping has shown that foliation strikes to the northeast. Since the VOC plume is elongated in

a northeastern direction, the rock foliation may also be controlling VOC migration on-site.

RMT installed three recovery wells (A-1, A-4, and B-4) during the remedial design to collect

additional site data. Recovery wells B-4 and A-1 were intentionally located in the vicinity of the

_—

Med fault to obtain additional geologic information, water quality data, and ground water flow

1\WP\0\93811.MFredf93 o 3-1
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data as these wells were installed. By conducting pumping tests on Well B-4 and examining
the stratigraphic and water quality information from wells A-1 and B-4, RMT has surmised that
well B-4 is located to the north of the inferred fault and that well A-1 is located just south of the
fault. RMT has used this improved understanding of the site geology and hydrology to optimize

the locations for the remaining ground water recovery wells. ,LL‘5

After viewing bedrock cores obtained during the installation of monitoring wells BW-201 and pecé
BW-202, RMT noted the presence of resistant quartzose layers. _Quartz units such as these L #Luﬁ'/
typically occur as a fracture fill. While constructing the access for well A-4, another of these PP 10 L'r

quartz units was identified in the resultant exposure. As shown on Plate 2, this quartz unit FP‘U\
comprises a northeast-southwest trending fault that dips to the north at approximately 70
degrees. |t is likely that recovery well A-4 intersects this feature. Although these quartz layers N oT
appear to be continuous, it is more likely that they are fractured and broken. These quartz

layers may also i i } of VOCs in the ground water b a 0oD
_creating contaminant transport pathways. The additional site data obtained from the installation NE(,J5
of recovery wells A-1, A-4, and B-4 has proved important to refining the remedial design for the —

ground water treatment system.

3.1.3 Aquifer Characteristics

To better assess site ground water flow characteristics, two pumping tests were performed at
wells A-4 and B-4, respectively. Water level data collected during these tests was used to
calculate hydraulic conductivity, transmissivity, storativity, and the saturated thickness of the
aquifer. These aquifer parameters have since been incorporated into a site ground water flow
model which has been used to properly locate additional pumping wells and evaluate the

effectiveness of the ground water recovery system.

The pumping tests conducted on wells A-4 and B-4 were completed in accordance with the
Technical Memorandum (dated February 12, 1993) submitted by RMT to the US EPA. These
pumping tests were used to address the uncertainty associated with the hydraulic conductivity
test results obtained during the Ri, confirm the number and location of recovery wells predicted

by the capture zone modeling, and develop the basis for a site ground water flow model. The
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site ground water flow model will be used to evaluate the effectiveness of the ground water

recovery system in achieving the remedial objectives stated in the ROD.

3.2 Process Description

RMT’s conceptual process design for the Mediey Farm Site remedy generally consists of a portable soil
vapor extraction (SVE) system for treatment of the VOC-affected soils, a system of jet-pump ground

water extraction wells for removal of VOC-contaminated ground water, a low profile air-stripping unit for
treatment of the affected ground water, and a diffuser system for discharge of the treated ground water

through a NPDES-permitted outfall to Jones Creek.

A more detailed process narrative for each of the ground water treatment and soil vapor extraction
systems is provided in Sections 3.2.1 and 3.2.2. At this time, the design criteria for each of these
systems is based upon the assumption that air emissions from both the ground water and soil removal
systems will not require treatment to achieve minimum SC DHEC air quality requirements, per letter
trom SC DHEC Bureau of Air Quality Control dated December 29, 1992 (Appendix E).

3.2.1 Ground Water Recovery and Treatment System
Ground Water Recovery
Dual (System A and B) jet pump collection systems have been selected for use at the Medley
Farm Site. Each of these systems is intended to function independently of one another, yet
they both are intended to collect ground water from within a discrete portion ot the plume of
VOC constituents. A generalized arrangement of the Medley Farm remedy is shown in Figure
31, 1

b\"‘ e
The remedial design for the Medley Farm Site has been géveloped to accommodate a degree
of flexibility with respect to possible changes and modifiCations that may become necessary in
response to changing site conditions or remedial objectives. A review of the text and drawings
provided herein will illustrate the provision for a third jet pump system (reference DWG. 938-
C03), should the need arise. At this point in time, dual jet pump systems A and B are believed

to be adequate to address the site remedial objectives. The third system (System C) is shown

wme fact that the design does take future contingency measures into account.

'7€ o‘\
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A jet pump recovery system is intentionally designed as a reliable and uncomplicated means of
extracting ground water from the subsurface and conveying it to a centralized treatment system.
The most important components of a jet pump system are the centrifugal pump (prime mover),
the jet pump ejector, and the associated piping. Figure 3-1 provides a conceptual view of these
various components as they interact with one another. The jet pump ejector is installed near
the bottom of each pumping well. Each pumping well will be constructed as shown in Figure
3-2. The prime mover for each system is used to maintain a minimum tiow of water through the
ejector, which in turmn exerts a negative pressure or suction on the ground water present in the
well. The momentum transfer that occurs within the ejector's venturi assembly imparts a

vacuum of sufficient strength to induce flow out of the well and into the collection piping.

This type of ground water extraction system is reliable, cost effective, and does not require
complicated control systems. In cases where the well is pumped to dryness, the jet pump
merely draws air into the system. To facilitate long-term system operations and monitoring,
RMT has found it useful to include flow meters, check valves, and throttling valves at select
locations throughout the system. A general process flow diagram for the jet pump ground

water extraction system at the Medley Farm Site is presented in Drawing 938-C04.

Recirculation System

The dual jet pump extraction systems for the Medley Farm remediation will hereinafter be
referred to as System A and System B, respectively. Systéms A and B are each provided with
a dedicated centrifugal pump. Each of these two systems share a central recirculation tank
shown on the PFD. This central recirculation tank serves as the point of suction for both prime
movers and provides the water supply necessary to maintain the minimum water flow
throughout each of the respective ground water recovery systems. The accumulated discharge
from all of the jet pump extraction wells recirculates out through each system and returns with
the additional water collected from each extraction well. As the water level increases, the
recirculation tank is provided with an overflow through which the excess return water flows by

gravity to the low-profile air stripping system.

1\WP\9\93811 MF/cdi93 3-4
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This recirculation tank is sized to accommodate approximately 110 percent of the total required
volume of water necessary to maintain minimum fiow within Systems A and B. Level sensors

are used to monitor the water level within this unit to ensure that the water level tank does not
get too low or overfiow. In the event of high or low water alarms, a signal is transmitted to the
central control panel, which then disrupts the power supply to one or both of the prime movers,

effectively shutting the system down until the operator can resolve the problem.

Low-Profile Air Stripper

The extracted ground water overflows the recirculation tank and flows by gravity to the top of
the low-profile air stripper unit (Figure 3-3). Once here, the water flows across the upper
distribution tray of the air stripper where it is uniformly distributed over a pattern of 3/16-inch
diameter holes through which a continuous stream of air is passed. The extracted ground
water then drains by gravity through several trays (maximum of 4) to a sump located at the
bottom of the air stripper. As the extracted ground water passes downward through these

trays, an air stream is continuously forced upward through the ground water by an air blower.

This counter-current flow of extracted ground water and air induces mass transfer of VOCs
from the ground water into the air stream. In this manner, VOCs are stripped from the water
phase and introduced to the air phase. Treated ground water then flows by gravity from the
low-profile air stripper through a flow-measuring flume and on into the discharge pipe to the
NPDES outtall on Jones Creek.

3.2.2 Soil Vapor Recovery System
Soil vapor recovery will be used to remediate unsaturated zone (vadose zone) soils in three

areas designated by the Record of Decision (ROD) and shown on Drawing 938-C05. These
areas of the site were identified by US EPA as having the potential to provide a long term

source of VOC to the ground water.

Soil Vapor Extraction (SVE) Wells
A series of eight vapor extraction wells will be installed within the three areas described by the

ROD and piped to a central vacuum pump by way of a common header. The arrangement for

0, 4\
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this system is shown on Drawing 938-C05. Figure 3-1 also depicts the general manner in
which vapor extraction wells are intended to relate to ground water extraction wells. Soil vapor
extraction wells will generally be installed approximately ten feet above the mean high ground
water elevation. A typical construction diagram for a soil vapor extraction well is shown on
Figure 3-4.

Soil vapor extraction wells will be constructed using two-inch schedule 40 PVC pipi
screened interval for these wells will be approximately ten feet above the mean hlgr,ztjate

elevation to the surface. The screens for the soil vapor extraction wells will be 30 feet in length

A\Q\Awaﬁ (J\eccs =366 7

and will be 0.020-inch continuous slotted.

Tréatability testing of the SVE system was conducted in February 1993. These treatability tests
indicate that a system of eight soil vapor extraction wells will be necessary to address the
required vapor extraction operations designated by the ROD. A single vacuum system will be
adequate to induce the required air flow from the soils. The process and instrumentation flow
diagram for this system is shown on Drawing 938-C04. System details are provided on
Drawing 938-C11.

Generally, the soil vapor extraction wells are piped into a central header which leads to the
centrally-located vacuum unit. The vacuum piping will be bedded in a shallow trench to
address the potential for vandalism. In areas of known vehicular traffic, the vacuum piping may
also be protected by a steel casing to prevent crushing. As vacuum is applied to the site soils,
recovered vapors will flow through the four-inch pipe header, into the vacuum unit and then be
discharged to the atmosphere. The vacuum header will be installed at a continuous grade to
prevent condensate from accumulating in the pipeline. In this rnanner, condensate not

collected by the condensate trap will flow back to the nearest SVE well.

The vacuum unit to be utilized for the Mediey Farm Site remediation will be pre-engineered,
prefabricated, trailer-mounted, and piped and wired by a vendor to be selected during the RA.

The major components of this system are described, below. The technical specifications for

this system are provided in Appendix F of this report. M
¢ Xe
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Condensate Trap

Prior to entering the vacuum unit, extracted vapors will first pass through a condensate trap.
The purpose of this unit is to remove entrained water vapor from the air stream before it passes
through the vacuum pump. Water will collect in the bottom of this trap as time progresses. A
high level shut-down will address situations where too much condensate has collected. A drain
will be manually opened to periodically remove this water from the SVE system. This water will
be discharged either to the recirculation tank or the air stripping unit for treatment prior to
discharge to the Jones Creek NPDES outtall.

Air Filter
The air vapor will then pass through a high efficiency particulate filter to remove fine particle
solids prior to their entry into the vacuum unit. Pressure gages located upstream and

downstream of the unit will be used to monitor the pressure drop across the fiter.

Air Intake

Make-up air is provided through a filtered air intake. A globe valve is positioned on this line to
precisely regulate the amount of make-up air that is bled into the system. A flow meter and
pressure gage are situated upstream of this globe valve to monitor intake conditions. Make-up
air is necessary for starting the vacuum system under no-load conditions and to operate the

system at variable levels of vacuum and vapor flow.

Inlet/Discharge Silencers
In-line silencers are installed on both the inlet and discharge sides of the vacuum pump to
reduce the noise level during site SVE operations. In addition, the hours of operation will be

limited to daylight hours by placing the SVE system power feed on a timer.

Vacuum Pump
The vacuum pump will be a rotary lobe, positive displacement pump capable of providing at
least 500 SCFM under no load conditions, and capable of operating up to a vacuum of 140

inches of water (10.3 inches mercury).

IAWP\9\93811.MF /cdfo3 3-11
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A vacuum relief valve will be located immediately upstream of the vacuum pump. A
temperature sensor will be located immediately downstream of the vacuum pump. If discharge
temperature exceeds normal operating temperature, the temperature sensor will transmit a
signal to the control panel and pump operation will cease. A high level signal from the liquid
level sensor in the condensate trap will also cause the vacuum pump to shut down. A
temperature indicator and a pressure gauge on the discharge' piping will allow the operator to

monitor the physical condition of the air discharge stream.

Discharge Stack

Recovered soil vapors and make up air will be discharged to the atmosphere through a 15-foot
high discharge stack. The materials of construction for this stack will be six-inch schedule 40
PVC pipe. A sample port will be located at the base of the stack for sampling the discharge

stream, if required.

3.3 Project Delivery Strategy

The general project schedule for the Medley Farm Site Remedial Design was first presented in

Section 5 of the Remedial Design Work Plan. This RD schedule established RMT's time-frames for
providing the required project deliverables and documented assumptions regarding the time required for
US EPA and SC DHEC reviews.

Following US EPA approval of the RD Work Plan, RMT submitted a detailed delivery schedule for all
RD documents in a September 8, 1992 letter to the US EPA. The delivery schedule for the Medley

Farm RD documents was based upon the following deadlines:

DESIGN ACTIVITY PLANNED DURATION DELIVERY DATE
1) Submit Preliminary Design 2.5 Months November 20, 1992
2) Receive US EPA Approval 1.5 Months December 31, 1992
3) Submit Prefinal Design 5.0 Months May 28, 1993
4) Recelve US EPA Comments 1.5 Months July 9, 1993
5) Submit Fina! Design 1.5 Months August 27, 1993

| 5oy M,\\{Q
oY (o
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This Prefinal Design Submittal constitutes the second major deliverable under this schedule. The
delivery schedule for the Final Design Submittal is predicated upon a 1.5-month duration from the date

Agency comments to the Prefinal Design Repont are received.

34 Design Criteria
The Statement of Work (SOW) for the Medley Farm RD/RA specifies that the design criteria for the

project must be prepared and submitted tor Agency review. The design criteria that have been

provided in Section 3.4.1 through 3.4.12 are submitted in response to this SOW requirement. These
design criteria are intended to outline and describe the major design, operational, and maintenance
considerations that have been used as the basis for design of the ground water and SVE treatment
systems. These design criteria have been developed to address the technical and regulatory issues
and objectives defined by the US EPA’s ROD and SOW developed for the Medley Farm Site.

These design criteria provide the foundation for development of the facilities necessary for

implementation of the ROD-selected remedy and are based on RMT'’s current knowledge and

understanding of site conditions as they existed at the time of this Prefinal Design report’s preparation.
The design criteria set forth in this section may be modified, on an as-needed basis, in response to \
technical considerations arising from field treatability studies, changes in observed hydrogeological - QS
characteristics, and observed deviations from previously defined site conditions. 9
\

3.4.1 Applicable Codes, Standards, and Regulations ~ f[

RMT is aware of no applicable building codes which affect the design of the SVE and ground ,
water treatment systems described herein. All facilities described in this document are to be

designed and constructed in accordance with applicable regulations set forth by the South

Carolina Department of Health and Environmenta! Control (SC DHEC), and affected Cherokee
County Agencies. Furthermore, all design work is to be conducted in accordance with

requirements set forth in the Record of Decision, Consent Decree, and Statement of Work a
jointly negotiated and agreed to by the Medley Farm Site Steering Committee (Steering /
Committee) and the US EPA and SC DHEC.

é(('/
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3.4.2 Horizontal and Vertical Controls

Horizontal and vertical controls for the site were set during the course of generating the site

topographic map used during the RI/FS. Survey monuments used during the RI/FS and the

RD/RA will also be used for lay-out and construction of the new facilities described herein.

These survey monuments include the following provided in Table 3-1:

TABLE 3-1

HORIZONTAL AND VERTICAL CONTROLS

Coordinates
Monument Description Northing Easting Elevation (ft above MSL)
#10 9406.9 7136.7 682.64
#13 88489.0 7677.3 61597
Iron Pin (A) 9039.98 7177.73 664.98
Iron Pin (B) 9219.58 7502.19 668.62

343

I\WP\S\93811 MF/cdf93

Earthwork

The major source of earthwork for this project wili be access road construction, grading
around the pump pads, and excavation/backfill for underground piping and valve pit
instaliations.

Slopes excavated during access road construction shall not be steeper than 2:1
(horizontal:vertical).

Diversions created as a part of this excavation shall maintain a slope of greater than
0.5 percent to selected discharge points. Refer to Section 3.4.5 Storm Drainage for
more information on access road diversions.

i fill material is to be placed on slopes greater than 4:1 (horizontal:vertical), the
receiving slope shall be benched to ensure the stabiiity of the embankment.

A stability analysis shall be conducted, using currently available site data, to determine
adequate bench dimensions.

Fill materials shall be placed at a minimum density of 95 percent standard proctor at
optimum moisture content.

Earthwork around the pump pad shall be completed to provide a proper foundation for
the slab and ensure positive drainage away from the facility.

3-14




RMT PREFINAL REMEDIAL DESIGN REPORT MAY 1993

MEDLEY FARM SITE SECTION 3

3.4.4

Trenching activities shall be done in accordance with OSHA requirements. Bedding
materials shall be sand or washed stone compatible with the selected pipe material.

Trench backfill shall be compacted to a minimum of 95 percent standard proctor at
optimum moisture content.

Roads

Site roads will meet the following minimum requirements:

Site access roads shall be limited to a maximum ten percent grade.

Access roads shall have a minimum width of 16 feet to facilitate movement of
drilling/trenching equipment, construction traffic, and maintenance vehicles during
construction and site operations.

Recommended construction of site access roads should consist (at a minimum) of a

geotextile underlayment (MIRAF| 600 or equivalent) followed by a crushed stone cover

3.45

(minimum depth of six inches) to minimize long-term maintenance.

Storm Drainage

Storm drainage features for this project include access road diversion ditches, access road

culverts, diversions around the pump pad, and a level spreader to disperse the water collected

by the pump pad diversions. Storm drainage features will meet the following requirements:

1AWP\9\93811. MF/ed{93

The design storm event for all storm drainage structures shall be the 10 year/24 hour

event.

s W ?)
All facilities will be checked.against the 25 year/24 hour even('
For Cherokee County, South Carolina, the ten year/24 hour storm event is
approximately 5.1 inches of rainfall and the 25 year/24 hour storm event is
approximately 5.9 inches of rainfall.

Access road diversion ditches shall have a minimum slope of one percent and a
maximum slope of ten percent.

Velocities within these ditches shall be limited to four feet per second or less, without a
protective lining (either matting or riprap).

Culvents will discharge water from these ditches to the Jones Creek side of the access
road.

Culverts will be spaced to limit ditch velocities and culvert discharge velocities.

3-15
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. The minimum culvernt slope shail be one percent.
. Velocities in the culvert discharge channels to Jones Creek shall be held as low as
practicable.
. Pump pad diversions shall have a minimum slope of 0.5 percent. These diversions

shall not constitute major drainage control features, but shall be used to promote
positive drainage in the area immediately adjacent to the pump pad.

3.4.6 Erosion Control
All site activities have been designed and will be conducted in accordance with Cherokee 7

County erosion contro! ordinances and regulations, and will meet the following requirements:

. Erosion control measures will be utilized during construction and shall consist of filter
tabric silt fences placed downhill of construction activities, rock check dams spaced
evenly .in newly constructed diversions, and hay bales (wherever specified).

. Permanent erosion controls will consist of an erosion control mat placed, when
necessary, on a slope or in a ditch to hold soil in place until a suitable vegetative root
system can be established that will hold the soils in place. This mat may consist of
either wood fiber or geosynthetic materials.

. Rip-rap or other suitable armoring methods may be utilized, depending upon the
ditch/culvert velocities encountered.

3.4.7 Ground Water Extraction Wells
Modelling Eviuation

. The initial location of- ground water pumping wells provided in the Preliminary Design
Report was based upon Capture Zone analyses using the US EPA's Well Head
Protection Modei (GPTRAC Module).

. The Capture Zone model was also used to identify the locations for three permanent
six-inch pumping wells (A-1, A-4, and B-4). These pumping wells were installed in
January 1993 for the purpose of conducting formal pumping tests which will, in turn,
provide the necessary data for development of a site-wide ground water flow model.
The installed locations for these first three ground water extraction wells are depicted
on Drawing 938-C03.

. Formal pumping tests and analyses were conducted on pumping wells A-4 and B-4 that
are to be located near existing wells SW108/BW108 and SW-4, respectively. These
tests were conducted in the February-March 1993 time interval. The third pumping well
(A-1) was sampled for additional water quality and water table measurements to filt an
important data gap.

. The results of the pumping tests conducted on wells A-4 and B-4 have been used to
calibrate a site ground water flow model (MOD-FLOW) to be used as a guide for

IAWP\Q\038 11 MF/cgt93 3-16
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tracking the overall effectiveness of the ground water capture/containment system, as
addressed by the objectives of the ROD and SOW.

Locations

Using MOD-FLOW, RMT has identified locations for 11 ground water extraction wells
as shown on Plate 5.

Ground water extraction wells will be installed to a minimum depth of ten feet within
competent bedrock, as defined by the hydrogeologic properties of the rock
encountered. This means that bedrock must exhibit fractured media flow characteristics
before it will be considered competent rock. Weathered bedrock that continues to
exhibit porous media flow characteristics will be treated similar to the overlying
saprolite.

Extraction wells will be installed using air rotary drilling techniques. Diamond coring

technigues may be employed if additional stratigraphic information is required. .ﬁ \ 5

Extraction wells will be constructed of six-inch Schedule 40 PVC. & (A"’QS

Extraction wells will be screened from the bottom of the borehole to approximately five
feet above the observed water table. All well screens will be 0.01-inch machine-siotted. ¢ CCtac

All downhoie construction materials will be threaded, flush-joint PVC. q
Feed and return lines to extraction wells will be constructed below grade to minimize

opportunities for possible vandalism. Pitless adapters will be used to make the
construction connection (per Drawing 938-C12).

Basis for Sizing

3.4.8
Piping

1\WP\9\93811.MF/cdi93

Ground water extraction wells will be constructed as six-inch wells (minimum) to
facilitate instailation of the jet-pump assemblies.

Schedule 40 PVC materials of construction for casing and screens.
Screen slot size to be 0.010 inch.

Well construction is described by Figure 3-2.

Ground Water Extraction System

Piping for the ground water extraction systems will consist of a circulating system which
will convey water to/from jet pumps to be installed within each permanent pumping well.

317
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. Piping along the main loop will be sized to minimize friction losses.
. The main piping loop will also be sized to accommodate the installation of additional

extraction wells other than those called for in the Final Design Report.

. Refer to Section 3.4.3 Earthwork for additional details regarding trenching, bedding, and
backfilling requirements.

. Underground pipes shall have a minimum of three feet of cover.

. Pipe materials to the pumping wells shall be Schedule 80 Polyvinyl Chloride (PVC).

. Piping materials within the pumping wells shall be Schedule 80 PVC and an industrial

hose material, specified on the design drawings. The industrial hose material shall be
PVC with a synthetic, high tensile cord reinforcement (rated to a maximum water
pressure of 500 psi and having & minimum ten-inch bending radius).

. Exposed piping, pumps, and valves shall be heat traced and insulated to minimize
freezing during winter operations.

. Thrust blocks for the system will be designed based upon a specitied test pressure of
225 psi.
. Piping taps shall be instalied at intermittent locations to facilitate temporary clean-outs

or chemical additions.

Jet Pumps

. Jet Pumps shall be sized to extract the desired flow from each of the pumping wells.
The pressure required at each jet pump shall be minimized to produce the desired
ground water recovery rate.

. Jet pumps shall be designed to push the design flow against the maximum head from
the respective jet pump location to the recirculation tank, with a net positive suction

ad of zero. 7

The jet-pump assembly will be installed at the theoretical depth of maximum draw-down P
as established by ground water modelling efforts such that the net suction head is zero. | ~ \,)

1.
The required design flow for each jet pump venturi will be established as a result of \(/ '
ground water modelling efforts. d

\_"/__‘

Valves and Meters

. Valves and meters shali be rated at 200 psi service.
. Globe valves will be used for those applications requirifig flow control.
1AWP\0\93811.MF/cdig3 3-18
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Ball valves will be used for those applications requiring system isolation.
Meters shall be located a minimum of ten pipe diameters from the nearest valve.

A recorder shall send flow data to a centrally located display panel, which shall provide
the operator with a total flow into and out of each pumping well.

Strainers shall be installed on the suction side of all pumps to guard against possible
damage from larger solids inadvertently introduced into the system.

Valve and meter pits shall be a minimum of 3 ft. X 5 ft. to facilitate construction and/or
maintenance activities.

Water level measurements are to be provided tor each extraction well.

Pump Stations

Tanks

1\WP\9\93811.MF/cdf93

A separate pumping system will be used to operate each leg of the ground water
extraction system (labelled as Systems A and B on the drawings).

An additional System C is shown on the drawings for possible use in the future should
the need be identified.

The pumps for these systems shall be horizontal centrifugal pumps rated for continuous
service.

Each of these pumps shall be sized to pump the total flow required to achieve the
desired ground water extraction rate, any additional incremental flow recovered from
each well, and a minimum circulating flow of 25 gallons per minute.

Worst-case analysis will be used to calculate the maximum head each pump must
overcome to deliver the required flow at the required pressure.

The recirculation tank for the pumps shall be sized to hold 110 percent of the total
volume of piping anticipated to be in service.

Tank shall be constructed of fiberglass or other suitable material submitted to and
approved by the Engineer.

Tank will have top and be opaque to light to timit algal growth.

3-19
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Pump Pad

3.4.9

Pumps, tank, and air stripper shall be located on a concrete pad centrally located with
respect to the ground water plume and Jones Creek.

The pad must be sized to accommodate future expansion or equipment additions.
Pad shall be designed using a soil bearing pressure of 2,000 pounds per square foot.

Concrete shall be a minimum 4,000 psi mix and have reinforcing steel of adequate size
and spacing for the specified loading conditions and soil strength.

Pad shall be surrounded by a six-foot security fence topped with three-strands of
barbed wire.

Pad shall have a shed roof constructed of structural steel and have adequate
clearances for all pad equipment.

Soil vapor Extraction System

Extraction Wells

1AWP\3\9381 1. MF/edi93

Two-inch vapor extraction wells are to be utilized at locations described in Drawing
938-C05.

Construction details for SVE welis are provided in Figure 3-3.
Schedule 40 PVC materials of construction for casing and screens.
Screen slot size to be 0.020 inch (continuous slot).

Filter pack to consist of coarse to medium grain silica sand (Foster Dixiana 99 or
equivalent).

SVE wells to be screened through the unsaturated soil zone to no closer than ten feet
of the seasonal high water table.

SVE wells to be installed using air-rotary or hollow stem auger drilling techniques.
SVE wells have been located within the three areas specified by the ROD.
In-place testing of SVE wells VE-101 and VE-301 has been conducted to facilitate
development of prefinal/final design configuration presented herein. This testing

involved installation and monitoring of the influence radius for these wells to confirm the
overall basis for design of the remaining SVE wells.
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Vacuum Monitoring Wells

One-inch vacuum monitoring, wells have been installed at locations described on
drawing 938-C05.

Construction details for VMWs are provided in Figure 3-4.

The materials of construction to be used for VMWSs will consist of Schedule 40 PVC
casings and screens.

VMW screen slot size to be 0.010 inch (circum-siot).

VMWs are to be screened in the unsaturated soil at intervals to be specified in the tield.
The maximum depth of any VMW well may be within ten feet above the seasonal high
water table.

VMWs are to be installed using air-rotary drilling techniques.

VMWs are to be used during system operation to monitor the influence radius at
various depths and locations to confirm the overall basis for design of the SVE system.

Vacuum Piping

I"WP\3\93811.MF/cdf93

Piping for the SVE system will consist of two-inch PVC piping leading from each of the
vacuum extraction wells to the central four-inch pipe manifold lines. The main pipe
manifold lines will convey soil vapor from each of the three SVE well fields to the
centrally located vacuum unit.

SVE manitold piping will be sized to accommodate the installation of 50 percent more
SVE wells than are called for as a resuit of the final Design Report.

Vacuum piping and manifold lines to be constructed of Schedule 40 PVC.
Vacuum lines will be socket-cement welded.
Vacuum lines will be buried in a shallow trench to minimize potential for vandalism.

Condensate trap and filter to be utilized ahead of vacuum pumps to protect unit from
water/particulate debris.

Vacuum lines crossing high traffic areas will be encased with a protective steel casing.

3-21
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Vacuum Pumps

The vacuum pump will be a rotary lobe blower as manufactured by Roots or equal.
The pump will consist of a cast iron casing, hardened alloy steel gears, and cast iron
involute impellers.

The vacuum pump will be sized to deliver 175 percent of the combined SVE well yields
at the design vacuum. The combined extraction well yields is equal to 8 times the
optimum well yield obtained during the in-place testing.

The design vacuum is equal to 115 percent of the vacuum under which the optimum
well yield during the in-place testing was achieved, plus a design factor to account for
system and piping losses. At a minimum, the SVE system will be operated at a
vacuum of approximately 100 inches of water column.

A vacuum relief valve will be located immediately upstream of the vacuum pump and
will fully open at a vacuum of no greater than 110 percent of the design vacuum. The
vacuum relief valve shall be sized to provide 100 percent of the process air at a fully
open position.

Silencers are to be provided on air inlets and outlets to minimize noise. The silencers
are to be combination chamber, absorptive type silencer with a double shell
construction.

Positive displacement vacuum pumps to be used. Rotary lobe type as manufactured
by Roots, Sutorbilt, or similar.

To address additional noise abatement SVE system sill be operated on a timed basis S

Monitoring Systems

1A\WP\9\9381 1. MF/cdf93

limiting its hours -f operation to daylight hours only.
THIS -

Sample ports to be provided on inlet and outlet sides of vacuum pump(s).
Vacuum gages to be provided on inlet piping and air intake line.

Pressure gages to be provided on discharge piping.

A temperature indicator is to be provided on discharge piping.

Air flow meters to be supplied on inlet piping and air intake line.

Vacuum monitoring wells to be utilized in field to establish radius of influence of SVE
wells.
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3.4.10 Air Emissions

Process Design

Air emission controls are not applicable for this project at this time. (Reference SC DHEC
BAQC Permitting Waiver in Appendix A).

3.4.11

Ground Water Treatment and Discharge

Process Design

.

1AWP\9\93811.MF/cdta3

The air stripper shall be a low-profile, tray-type using a forced draft of countertlow
ambient air to affect the removal of dissolved volatile organic compounds from the
ground water.

The air stripper shall be capable of treating water at flow rates up to 150 gpm.
Incoming water will be extracted ground water at a temperature of 16 to 18° C.

The air stripper will be designed for outdoors installation.

The air stripper shall be prepiped and prewired to the degree most practical for ease of
installation.

The air stripper shall be provided with all necessary process connections including but
not limited to the following:

- water inlet

- water discharge

- stripping air inlet

- level transmitter

- level switch

- centrifugal air blower
- air flow transmitter

Water will enter the top of the air stripper by gravity discharge from the recirculation
tank.

The air stripper will distribute the inlet water flow across a stainless steel (or accepted
equivalent) aeration tray designed to induce turbulent frothing of the ground water and
maximize volatilization of the dissolved VOCs.

The air stripper will be designed for a maximum of three aeration trays.

One centrifugal air blower will be required to provide air to the base of the air stripper.
The air blower will be provided with all guards necessary to shield belt and/or drive

from operator.
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An air stripper shall be a Shallow Tray mode! 31231 (or approved equivalent).

VOC concentrations in the air stripping effluent stream will be designed to meet Water
Quality Criteria (WQC) limitations established for the NPDES permits. These limits
have not been officially released by SC DHEC and are pending. In the event WQC
limits are lower than instrument detection limits, then the system discharge limits shall
be based on the available laboratory detection limit. Table 3-2 summarizes current
VOC influent and eftluent concentrations that have been used for design pumposes.

Instrumentation

Instrumentation panels to be designed for outdoor service (NEMA 3R or higher).

Centralized control/monitoring panel to provide equipment status, flow, and operating
data for operator use.

Continuous recording and totalizing of NPDES discharge to Jones Creek is required.

Low/high level interlocks required for tanks and treatment equipment.

TABLE 3-2

PREFINAL DESIGN VOC INFLUENT AND EFFLUENT CONCENTRATIONS

Benzene 2 BW108 1.2 40.0
Chloroform 9 BW108 57 36.7
1,1 Dichloroethane 5 BW108 350 NA
1,2 Dichloroethane 650 BWO2 0.50 99.92
1,1 Dichloroethene 400 BWO2 0.57 99.88
1,2 Dichloroethene (Total) 37 BW108 70 NA
Tetrachloroethene 560 BW108 5 99.1
1.1,1 Trichloroethane 61 BW108 200 NA
Trichloroethene 920 BW108 27 99.7
a Design effluent concentrations are based on US EPA Freshwater Chronic Aquatic Toxicity values and lowest
Practical Quantitation Limits (PQL) for those organic compounds having aquatic toxicity values below the PQL
NA Not Applicable

1\WP\9\93811.MF/cd{93
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3.5

3.4.12 Electrical
The electrical requirements for this project will meet the following requirements:

. Power line separate from property owners to be brought in.

. Overhead power distribution to be used.

. Security lighting to be provided on designated power distribution poles.

. All electrical and power supply equipment to be designed for outdoor service (NEMA 4
or higher).

. Instrumentation will be provided to permit inspection of system operation by operator

from single control panel.
. Control logic will be developed to minimize required time on-site by operator.

. Instrumentation (lights, annunciators, etc.) will be provided to assist operator in quickly
identifying probiems that initiate system shut-down.

Permitting Strategy

3.5.1 NPDES

RMT's approach to obtaining the necessary NPDES permit during the remedial design has
involved two distinct phases. Phase 1 involved completion and submittal of EPA Form 2D

(New Sources and New Dischargers: Application For Permit to Discharge Process Wastewater)
to SC DHEC for review. In this phase of the permitting process, RMT developed estimates of
the anticipated rate of discharge from the ground water treatment system (150 gpm) and the
chemical characteristics of the treated ground water (see Table 3-2). SC DHEC personnel
have provided RMT preliminary discharge limitations for the applicable VOCs. Calculations
indicate that the treatment system described by this design report will achieve these permit

limitations. RMT awaits issuance of the draft NPDES permit.

Phase two of the NPDES permit process will be completed within two years following start-up of
the ground water treatment system. As actual discharge of treated ground water begins, the
treated effluent from the system will be sampled and analyzed for the parameters necessary to
complete US EPA Form 2C. This permit package, along with the necessary technical
documentation, will be submitted for SC DHEC/US EPA review. After submittal of this package,

IAWP\G\9381 1. MF /cdi93 3-26
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02511 Aggregate Base Course

02605 Manholes and Cleanouts

02606 Metering Manhole

02615 Pressure Pipe - Schedule 40 and 80 PVC

02620 Jet Pump Systems (ejector, fittings, hose, check valve. pitless adapter)

02641 Valves (ball, globe, check, air release)

02730 Gravity Pipe (PVC)

02921 Topsoil

02931 Seeding

02935 Fertilizing

DIVISION 3

(will be addressed by notes on drawings)

DIVISION 11

11510 Centrifugal Pumps

DIVISION 13

13208 Tanks (fiberglas filament wound)

13235 Air Stripping Tower (tray type) (skid mounted, blower, control panel, fevel and
pressure switches)

DIVISION 15

15260 Pipe Insulation

15489 Vacuum Extraction Equipment (condensate trap, filter, air intake/filter,
inlet/outlet silencers, vacuum relief valve, vacuum pump, piping, discharge
stack)

DIVISION 16

16111 Conduit

16123 Wire and Cable

16170 Grounding and Bonding

16190 Supporting Devices

16421 Utility Service Entrance

16426 Distribution Switchboards

16476 Enclosed Circuit Breakers

16481 Enclosed Motor Controllers

16855 Heating Cables

3.6.3 Design Calculations

The design calculations applicable for this project are provided in Appendix G. The process
control namrative for use in designing the instrumentation and controls for the ground water
remediation system are provided for your review in Appendix H. Appendix | contains the

Instrumentation Listing for the ground water remediation system.

1AWP\0\9381 1. MF/cdtQ3 3-29



RMT PREFINAL REMEDIAL DESIGN REPORT MAY 1993
MEDLEY FARM SITE SECTION 4

Section 4
CONSTRUCTION SCHEDULE FOR IMPLEMENTATION OF REMEDY

The following construction schedule is provided for US EPA and SC DHEC review and information only.
The time-frames provided in Plate 6 are provided as preliminary guidelines for the use of the reviewer.
The Remedial Action Work Plan, scheduled for submission to the Agency following approval of the
Final Remedial Design submittal, will contain the final construction schedule that will be enforceable

under the provisions of the RD/RA Consent Decree.

AWP\9\93811. MF/cdf93 4-1
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CONSTRUCTION COST ESTIMATES

SECTION 5

1 Mobilization/demobilization LS $30,000.00 1 $30,000.00
2 Clearing and Grubbing AC $6.,200.00 5 $31,000.00
3 Excavation cY $10.00 6,300 $63,000.00
4 Revegetation AC $2,600.00 5 $13,000.00
5 Road Surface SY $5.10 3,400 $17,340.00
6 Manholes, 4 Ft Diameter EA $2,875.00 2 $5,750.00
7 Metering Manhole EA $7.000.00 1 $7.000.00
8 Rip Rap SY’ $57.50 300 $17,250.00
9 6" Corrugated Polyethylene Tubing LF $9.00 265 $2,385.00
10 8" PVC Pipe LF $18.00 70 $1,260.00
11 Diffuser EA $2,000.00 1 $2,000.00
12 48" Corrugated Metal Pipe LF $70.50 90 $6,345.00
13 24" Corrugated Metal Pipe LF $26.50 52 $1,378.00
14 Ground Water Recovery Wells EA $21,300.00 9 $191,700.00
15 8" Dual Piping (PVC SCH 80) LF $45.00 1430 $64,350.00
16 4" Dual Piping (PVC SCH 80) LF $20.00 130 $3,800.00
17 2" Dual Piping (pvc SCH 80) LF $15.00 660 - $9,900.00
18 Well Vaults/valve Pit Ea $4,200.00 13 $54,600.00
19 Well Piping/hoses EA $6,700.00 11 $73,700.00
20 Trailer-mounted Vacuum Unit EA $25,000.00 1 $25,000.00
21 SVE Waells EA $9.700.00 6 $58,200.00
22 4" PVC Pipe LF $13.00 360 $4.680.00
23 2" PVC Pipe LF $10.00 290 $2,900.00
24 SVE Wall Vaults EA $1,600.00 8 $12,800.00
25 Concrete Pad EA $8,100.00 1 $8,100.00
26 Treatment Building EA $9,105.00 1 $9,105.00
27 8000 Ga! Frp Tank EA $8,000.00 1 $8,000.00
28 40 HP Centrifugal Pumps EA $7,400.00 2 $14,800.00
29 Air Stripper EA $40,000.00 1 $40,000.00
30 Electrical And Instrumentation LS $132,000.00 1 $132,000.00

SUBTOTAL $911,343.00

Contingency (20%) $182,268.60

TOTAL $1,093,611.60

1\WP\9\93811.MF/cd193 5-1
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Section 6
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- 17 -
and sketches; (6) specifications in outline form; (7) a plan for
satisfying permitting requirements; and (8) preliminary
construction schedule.

f. The pre-final/final design submittal shall include,
at a minimum, the following: (1) final plans and specifications;
(2) a final construction schedule; (3) Operation and
Maintenance Plan; (4) Field Sampling Plan (directed at measuring
progress towards meeting Performance Standards); and (5)
Contingency Plan. |

12. Remedial Action.

a. Within 45 days after the approval of the final design
submittal, Settling Defendan;s shall submit to EPA and the State,
a work plan for the performance of the Remedial Action at the
Site (the "Remedial Action Work Plan"). The Remedial Action Work
Plan shall provide for construction of the remedy, in accordance
with the SOW, as set forth in the design plans and specifications
in the approved final design submittal. Upon its approval by
EPA, the Remedial Action Work Plan shall be incorporated into and
become enforceable under this Consent Decree. At the same time
as they submit the Remedial Action Work Plan, Settling Defendants
shall submit to EPA and the State any revisions to the Site
Health and Safety Plan for field activities required by the
Remedial Action Work Plan.

b. The Remedial Action Work Plan shall include the
following: (1) the schedule for completion of the Remedial

Action; (2) the method for selection of the contractor; (3) a
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C. Prefinal /Final Design

The Settling Defendants shall submit the Prefinal Design when
the work is approximately 90 percent complete in accordance
with the approved design management schedule. The Prefinal
Design shall have addressed comments generated from the
Preliminary Design Review and clearly show any modification of
the design as a result of incorporation of the comments. The
Prefinal Design shall function as the draft version of the
Final Design. After EPA review and comment on the Prefinal
Design, the Final Design shall be submitted. All Final Design
documents shall be certified by a Professional Engineer
registered in the State of South Carolina. EPA approval of the
Final Design is required before initiating the RA, unless
specifically authorized by EPA. The following items shall be
submitted as part of the Prefinal/Final Design:

1. Complete Design Analyses
The selected design shall be presented along with an analysis
supporting the design approach. Design calculaticns shall be
included.

- 19 -

2. Complete Plans and Specifications

A complete set of construction drawings and specifications
shall be submitted at the Prefinal stage which describe the
selected design. The final submittal shall include a complete
set of construction drawings and specifications as well as a
set of one-half size reductions of the drawings.

- 3. Final Construction Schedule

4. Construction Cost Estimate

A construction cost estimate based on sound, routine, generally
accepted engineering practice shall be submitted.
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Application for Permit to Construct

D_H E C a Wastewater Treatment or Collection System

Bureau of Water Poiiution Control

2600 Buil S¥wet, Columbia. SC 29201 (Please Print or Type)

1. Name of Project

viL.

Vil

MEDLEY FARM NPL SITE County: _CHERQKEFE

BURNT GIN ROAD, GAFFNEY, SOUTH CARQLINA ON PROPERTY

Location (street names, etc.):
CURRENTLY OWNED BY MR. RALPH MEDLEY

In accordance with the provisions of South Carolina Code Ann, Section 48-1-50 (1976), as amended, | hereby make application, on
behalf of the owner whose name appears below, for a permit to construct (describe):

MEDLEY FARM SITE STEERING COMMITTEE (MFSSC)

MARY JANFE NORVILILE, ESQUIRE - CHATRPERSON MFSSC

Owner's Name, Address, and Telephone Number. __C/O0 KING & SPALDING LAW FIRM
191 PEACHTREE STREET, ATLANTA, GEORGIA 30303 (404) 572-3585 '

Name, Address, and Telephone Number of organization responsible for operation and maintenance (if different from
owner) _RMT, INC. 100 VERDAE BOULEVARD, GREENVILLE, SC 29606

(803) 281-0030 ATTENTION: STEVE W. WEBB PROJECT MANAGER

Total flow of this project not to exceed: .220,000 GPD or MGD (circie one)

Is this part of a phased project? No & Yes [J Phase of
is this project a revision to a previously permitted project? No @ vYes OJ
Project name (if different from this project):

DHEC Construction Permit Number: Date Approved:

Are standard specifications on file with DHEC? No X Yes [J Date Approved:
Specifications approved under what name or for whom:
Are standard specifications on file but are not being used on this project? No X Yes [J

Type of wastewater involved with this project (Please check one):
GROUND WATER REMEDIATION PROJECT

A. Domestic O 8. Process (Industrial) 3 C. Combined (Domestic and Process) [J
Complete Section A (Collection System) and/or B (Wastewater Treatment Piant) and/or C (Effluent/Siudge Disposal only):

A 1j Name of facility treating the wastewater: MEDLEY FARM NPL SITE
2) NPDES or ND Number of facility in ttem #1: _SC_0046469

B. 1) Date of the Preliminary Engineering Report (PER) approval: __DECEMBER 29, 1992
2) Has an NPDES or ND application been submitted? No [0 ves K Date Submitted: _NQV, 1992

JONES CREEK ABOVE THICKETTY CREEK

C. 1) Effiuent Disposa! Site (Description):
2) Sludge Disposal Site (Description):

Type of Submittal: Complete Section A (Standard) or B (Delegated Review Program - DRP) and check sach ftem submitted:

A. Standard Submittal Package mustinclude the following, where applicable:

D 1. Application Fee for a sanitary sewer collection system: $250 [J  $600 (Pretreatment Systems) [J
2. A ransmittal letter outlining the submittal package.
3. The origina! application for permit to construct, properly completed, with two (2) copies.
4. Three (3) copies of the stamped plans and specifications (omit specifications i you are using approved standard
specifications).
I 5. Three (3) copies of the appropriate design calculations including flow and pump station calculations, pump curve,
etc. The flow caiculations should be based on DREC “Guidelines for Unit Contributory Loadings to Wastewater Treatment
Facilities” dated 1990.

DHEC 1870 (6/82)
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. Three (3) copies of a detailed 8%" x 11" location map, separate from the plans.

. Three (3) copies of construction easements uniess the project owner has the right of eminent domain.

. One (1) copy of an overall layout of the wastewater system separate from the plans that shows the proposed sewer
lines (highlighted for identification) and their gsizes and includes existing streets and sewer lines.

. A lefter of acceptance from the entity providing treatment of the wastewater that inciudes the specific number of lots
and fiow being accepted.

10. A letter from the organization agreeing to be responsible for the operation and maintenance of the proposed sanitary

sewer coliection system.

[~ I . ]

0O 0 ooR
o

Note: Approval will be required from the designated Council of Governments (208 Pian certification), or from DHEC on the
non-designated areas, the S.C. Coastal Council (Coastal areas), and the S.C. Water Resources Commission (for pipes crossing
streams), before the project will be issued a construction permit

Delegated Review Program (DRP) Submittal Package must include the following to be submitted by the delegated entity:

1. Application Fee for a sanitary sewer collection systsm submitted as a DRP project 875 [J

2. A transmittal letter noting this is a DRP submittal.

3. The origina! application for permit to construct, properly completed, with one (1) copy.

4. Two (2) copies of the stamped plans and specifications (omit specifications if you are using approved standard

specifications).

5. Two (2) copies of the appropriate design caiculations including flow and pump station calculations, pump curve, etc.
The flow calculations should be based on DHEC “Guidelines for Unit Contributory Loadings to Wastewater Treatment
Facilities” dated 1990.

. Two (2) copies of a detailed 8%" x 11” location map, separate from the plans.

. Two (2) copies of construction easements unless the project owner has the right of eminent domain.

. One (1) copy of an overall layout of the wastewater system separate from the plans that shows the proposed sewer
lines (highlighted for identification) and their sizes and includes existing streets and sewer iines.

. A letter of acceptance from the entity providing treatment of the wastewater that includes the specific number of lots
and flow being accepted.

. A letter from the organization agreeing to be responsibie for the operation and maintenance of the proposed sanitary
sewer collection system.

3 11. The 208 Pian certification from the appropriate Council of Governments (designated 208 areas), or from DHEC on

the non-designated areas.

0 12. The S.C. Coastal Council certification (Coastal areas).

0O 13. A S.C. Water Resources certification for crossings of navigable waterbodies and/or any other related Agency

approval letters.

D 14. The delegated entity should indicate that a copy of the final approved plans are bema‘w the appropriate

design engineer. .‘\-\ CARO '0,'

..ou..
Copies of the construction pians, the material and construction specifications, the engmeerg“g I‘&déﬁ dgmg design
calcuiations, and the 82" x 11" detailed location map, are herewith submitted and made a @n of hip apphcatn \haveplaced my
signature and seal on the engineering documents submitted, signifying thatiaccept respomnl*h .
that | have submitted a complete administrative package.

Engineer's Name (Printed): —_JERRY L. MC GRANER Signature

S.C. Registration No.: Wi Z; 4 74 K

Prior tofinal approval, | will submit a statement certifying that constructionis complete and in gt ot
specmcauons to the best of my knowledge. mforrnatlon angd belie!. This certifi canon will b@a i

0O oopg =

o 0ooo
oN»

a
© ®

Engineer's Name (Printed): . JERRY L. MC GRANER Signature: A
S.C. Registration No.: / Z 4 7¢

properly authorized persons at all reasonable hours for the purpose of sampling and inspection.

Owner's Name (Printed): _MARY JANE NORVILLE, ESQUIRE Signature:

Owner's Title: IRPER - Date:
STEERING COMMITTEE

se** See Attached Sheet for Instructions on Completing this Application **e**

DHEC 1970 (8/92)




B 6. Three (3) copies of a detailed 8%" x 11" location map, separate from the plans.

3 7. Three (3) copies of conatruction easements uniess the project owner has the right of eminant domain,

2 6. One (1) copy of an overall layout of the wastewater system separate from the plans that shows the proposed sawer
lines (highiighted for identification) and their sizes and Includes existing strests and sewar fines.

3 5. Aletter of acceptance from the entity providing traatment of the wastewatar that includes the speeific number of lots
and flow being accepted.

D 10. A letier from the organization agreeing to be responsible for the operation and maintansnce of the proposed sanitary
sewer collection system.,

Note: Approval will be required from the designated Council of Governments (208 Plan certification). of from DHEC on the
non-designated aress, the S.C. Cosstal Council (Coastal areas), and the S.C. Water Rasources Commission (1or plpes crossing
streams), befors the project will be iasued a construction permit

Vewginea REVIEW FTOgTenT (Unr) Ut me: - eeaags st i nsluds the ollawina ha & ihmittard hy tha delacsted s antitv

1. Application Fee for a sanitary sewer collocﬂon system submited as & DRP project 878 O

2. A transmitial letter noting this is 8 DRP submittal,

3. The eriginal application for permit to construct, properly complatad, with ene (1) copy.

4. Two (2) coplas of the stamped plans end spacifications (omit spacifications  you are using approved standsrd

specifications).

5. Two (2) coplss of the appropriate design calculations including flow and pump station caiculations, pump curve, etc.
The flow calculstions should ba based on DHEC “Guidelinea for Unit Contribytory Loadings to Wasiswater Treatment
Facilities” dated 1980

. Two (2) coples of a detailed BYA" x 11* location map. saparats from the plans.

. Two (2) copies of censtruction sasements unleas the project owner has the right of eminent domain.

. One (1) copy of an overall layout of the wastewater system saparate from the plang that shows the proposed sewer

lines (hightighted for identification) snd their sizes and incluces axisting ntreets and sawer lines.

A lefter of acceptance from the entity providing treatment of tha wastewater that includes the specific numbaer of jots
and flow being sccepted.

D 10. A Iatter from the organization sgreeing to be responsidle for the operation and maintenance of the proposed sanitary

sewer collection system.

 11. The 208 Plan certification from the approprints Council of Governments (designated 208 areas), or from DHEC on

the non-deaignatad areas.

D 12 The 5.C. Coastal Council centification (Cossta! areas).

[ 12 A SC. Water Resourcas certification for crossings of navigabie waterbodies and/or ary other related Agency

approval letters,

D 14. The celegsted entity should indicate that @ copy of the final approved plans are bchammﬂ,p the appropriste

design angineer. . Q“ c Mo%

a oooa »

0O aao
_o o N

signature and seal on the onglneermg documents submittad, signifying thati accept rnporglw 3

that | have submittsd » complele administrative packags. 2
Engineer's Name (Printed): JERRY L. MC GRANER Signature:
5.C. Registration No.: / z'; ﬂ4"

Xill. Priorto finat approval, wiil submit a ststement certifying thatconstructionis complete andin 3
specifications. to the beat of my knowledge, information ang bellsf. This certification will
conatruction and a final inspection for design ¢ompliance by me or & rapresentative of mlf

Enginesr's Name (Printecy: _JERRY L, MC GRANER ______  Bignature:
§.C. Registration No.: i é ‘{ ¢

Owners Name (Printedy _MARY JANE NORVILLE, ESQUIRE _  gignaturst
Owners Tie: _ CHAIRPERSON - MEDLEY FARM SITE . Dater /{25, & - 2’3
STEERING COMMITTEE 0

veee Soq Atlached Sheet for Instructions on Compleling this Application *¢ve

DHEC 197D (8/8D)

€00-€00 @ DS TIAD LKA 8820 182 €08 80:21 €6/92/50
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—— SOUth Caroling ee——— Interim Commissioner: Thomas E. Brown, Jr.

Board: John H. Burriss, Chairman William E. Applegate, Il
Richard E. Jabbour, DDS, Vice Chairman Toney Graham, Jr., MD
Robert J. Stripling, Jr. Secretary Sandra J. Molander
Department of Health and Environmental Control John B. Pate, MD
2600 Bull Street, Columbia, SC 29201 Promoting Health, Protecting the Environment

May 13, 1993

Ms. Mary Jane Norville, Esq.

Chair - Medley Farm Site Steering Committee
King & Spalding Law Firm

191 Peachtree Street

Atlanta, GA 30303-1763

RE: NPDES Permit No. SC0046469
Medley Farms NPL Site
Cherokee County

Dear Ms. Norville:

The South Carolina Department of Health and Environmental Control intends
to issue a National Pollutant Discharge Elimination System (NPDES) permit to
the above-referenced facility in the near future.

The enclosed draft permit shows the proposed conditions to be
incorporated as part of the NPDES permit. In order that you understand your
responsibilities included in the provisions of this permit, particular
attention should be given to the following sections:

1. Part 1I.A.: This section(s) contains 1listings of effluent
characteristics, discharge limitations, and monitoring requirements.
The effective dates for various requirements are listed.

2. Part 1.B.: This section contains the schedule of compliance
applicable to your facility. If your facility is presently in
compliance, no schedule is included. If you have a schedule of
compliance, please note Part .1.B.2. which contains your
responsibilities for reporting compliance requirements.

3. Part I.C.2.: This section contains your responsibilities for
reporting monitoring results.

-
‘, recycied paper




Ms. Mary Jane Norville, Esq. '
Chair - Medley Farm Site Steering Committee

King & Spalding Law Firm

May 13, 1993 l
Page Two

Whether you have specific objections to the draft permit or are satisfied
with its conditions, your comments are needed in writing to tnis office
within 30 days. If you have any questions concerning the enclosed conditions
or the procedures associated with the permit program, please coatact me at
the above address or call me at (803) 734-4733.

Sincerely,

Francile S. Shelley _
Environmental Engineer Associate
Industrial & Agricultural Wastewater Division

FSS/pww
Enclosures

cc: Barney Harmon, Appalachia III EQC
SC Appalachian Council of Government
Steve W. Webb, P.E., RMT
Water Quality Monitoring
Robert Wooten, USEPA
Richard Haynes, BSHWM
Billy Britton, BSHWM



DHEC

. ]
Department of Health and Environmental Control

Water Pollution Control
PERMIT

ToO DISCHARGE WASTEWATER lN ACCORDANCE WITH THE
NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM

THIS CERTIFIES THAT
Medley Farms NPL Site

has been granted permission to discharge wastewater from a facility located at

Gaffney, Cherokee County
South Carolina

 to receiving waters named

Jones Creek

in accordance with effluent limitations, monitoring requirements and other conditions set forth in Parts
1,1, and lll hereof. This permit is issued in accordance with the provisions of the Pollution Control Act
of South Carolina (S5.C. Code Sections 48-1-10 et seq., 1976) and with the provisions of the Federal
Clean Water Act (PL 92-500), as amended, 33 U.S.C. 1251 et seq., the “Act.”

Marion F. Sadler, Jr,

DIRECTOR, DIVISION OF INDUSTRIAL & AGRICULTURAL WASTEWATER
BUREAU OF WATER POLLUTION CONTROL

Issued: Expires:

Effective: Permit No.: SC0046469




A. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS

1. During the period beginning on the effective date of this permit and lasting through the expiration date,
the permittee is authorized to discharge from outfall(s) serial number 001: treated groundwater.

Such discharge shall be limited and monitored by the permittee as specified below:

EFFLUENT CHARACTERISTICS DISCHARGE LIMITATIONS . MONITORING REQUIREMENTS
kg/day {1bs/da Other Units !

Monthly Daily Monthly Measurement Sample
Average Max. Averaq Frequency [ype

Flow-m3/day (MGD) Continuous Recording

flow meter
1,2-Dichloroethane 0.028 mg/] Weekly Grab
1,1-Dichloroethene 0.039 mg/1 Weekly Grab
Tetrachloroethene MR 0.072 mg/1 Weekly Grab
Trichloroethene MR 0.028 mg/1 Weekly Grab
'BOD, 10 mg/1 20 mg/1 2/Month Grab
MR = Monitor and Report Results.
: : o N
2. The pH shall not be less than 6.0 standard units nor greater than 8.5 standard units 3% 3
and shall be monitored twice per week by grab sample. MR
- . = 0
3. There shall be no discharge of floating solids or visible foam in other than trace amounts; o
nor, shall the effluent cause a visible sheen on the receiving waters. g;a;
(@]
4. Samples taken in compliance with the monitoring requirements specified above shall be taken R
at the following location(s): following treatment but prior to mixing with other waste streams g
O

on the receiving water, _
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A. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS

5. During the period beginning on the effective date of this permit and lasting through (See Part III, Special
Condition #10) the Permittee is authorized to discharge from outfall serial number 001: treated groundwater.

EFFLUENT CHARACTERISTICS DISCHARGE LIMITAT]ONS MONITORING REQUIREMENTS
(1bs/day) Other Units (Specify)
Monthly Daily Monthly Daily Measurement Sample
Average Maximum Average Maximum Frequency Type

* Biological Monitoring -
(Whole Effluent Chronic
Toxicity Testing)

1/month Grab

* at IWC of 72 % (See Part III, Special

monitoring requirements specified above sha11 be taken at the

6. Samples taken in compliance: _
he outfall, but prior to mixing with the receiving stream.

following location(s): at o
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A.

EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS

11. During the period beginning (See Part III, Special Condition #10) and lasting through the expiration date the

Permittee is authorized to discharge from outfall serial number 001: treated groundwater.

EFFLUENT CHARACTERISTICS DISCHARGE LIMITATIONS MONITORING REQUIREMENTS
(1bs/day) Other Units (Specify)
Monthly Daily Monthly Daily Measurement Sample
Average Maximum Averaqge Maximum Frequency Type

Biological Monitoring . /month<® Grab
(Whole Effluent Chronic . _
Toxicity Testing)

(1) See Part III, Condition #10

12. Samples taken in compliance wit

onitoring requirements specified above shall be taken at the
following location(s): at or ne

the outfall, but prior to mixing with the receiving stream.
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Permit No. SC0046469

SCHEDULE OF COMPLIANCE

The permittee shall achieve compliance with the effluent limitations
specified for discharges in accordance with the following schedules:

N/A

No later than 14 calendar days following a date identified in the
above schedule of compliance, the permittee shall submit either a
report of progress or, in the case of specific actions being required
by identified dates, a written notice of compliance or noncompliance.
In the Tlatter case, the notice shall include the cause of
noncompliance, any remedial actions taken, and the probability of
meeting the next scheduled requirement. _
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MONITORING AND REPORTING

1.

Representative Sampling

Samples and measurements taken as required herein shall be
representative of the volume and nature of the monitored discharge.

Flow Measurements

Appropriate flow measurement devices and methods consistent with
accepted scientific practices shall be present and used to ensure the
accuracy and reliability of measurements of the volume of monitored
discharges. The devices shall be installed, calibrated and maintained
to ensure that the accuracy of the measurements are consistent with
the accepted capability of that type of device. Devices selected
shall be capable of measuring flows with a maximum deviation of less
than + 10% from the true discharge rates throughout the range of
expected discharge volumes. The primar ow device must be
accessible to the use of a continuous flow: Where a flume is
present, a separate stilling well " JEPA -use must 5

provided if required by the Dep '

Reporting Monitoring

shall be reported monthiy on a

(EPA Form 3320-1). The first report
is due po n the 28th day of the month following
the month tl comes effective. Two copies of these, and all
other repor herein, shall be submitted to the Department:

S.C. Department of Health and Environmental Control
ATTN: BWPC/Enforcement Section

2600 Bull Street

Columbia, South Carolina 29201

Test Procedures

Test procedures for the analysis of pollutants shall conform to
regulations published pursuant to State Environmental Laboratory
Certification Regulation 61-81 and Section 304(h) of the Act, as
amended. (Federal Register, October 16, 1973; Title 40, Chapter I,
Sub-chapter D, Part 136 "Guidelines Establishing Test Procedures for
the Analysis of Pollutants.” Amended by Federal Register, December 1,
1976, and any other amendments that may be promulgated).

B IR O SE S S I EE A I TE R EBE N S B B W e
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Recording of Results

For each measurement or sample taken pursuant to the requirements of
this permit, the permittee shall record the following information:

a. the exact place, date and time of sampling:
b. the dates and times the analyses were performed;

c. the person(s) who performed the analyses and the laboratory
certification number where applicable; .

d. the analytical techniques or methods used; and

e. the results of all required analyses.

Additional Monitoring by Permittee

If the permittee monitors any po]]uta
t, using approved
ts of such monitoring

porting of the values
rt Form (EPA-3320-1). Such
i Additional or

A1l records and information resulting from the monitoring activities
required by this permit including all records of analysis performed
and calibration and maintenance of instrumentation and recordings from
continuous monitoring instrumentation shall be retained for a minimum
of three (3) years, or longer if requested by the Department. The
permittee shall furnish to the Department, upon request, copies of
records required to be kept by this permit.

Definitions

a. The "monthly average", other than for fecal coliform, is the
arithmetic mean of all samples collected in a calendar month
period. The monthly average for fecal coliform bacteria is the
geometric mean of all samples collected in a calendar month
period. The monthly average loading is the arithmetic average of
all individual loading determinations made during the month.
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The "weekly average", other than for fecal coliform, is the
arithmetic mean of all the samples collected during a one-week
period. For self-monitoring purposes, weekly periods in a
calendar month are defined as three consecutive seven day
intervals starting with the first day of the calendar month and
a fourth interval containing seven days plus those days beyond
the 28th day in a calendar month. The value to be reported is
the single highest of the four weekly averages computed during a
calendar month. The weekly average loading is the arithmetic
average of all individual loading determinations made during the
week.

The "daily maximum" is the highest average value recorded of any
sample collected during the calendar month.

highest or lowest
he calendar month.

The "instantaneous maximum or minimum" is
value recorded of any sample collected du

t of values is the
by the number of

Arithmetic Mean: The arithmetic me:
summation of the individual vi
individual values.

Geometric Mean
: invidual values where N is equal
aT“*values. The geometric mean is

tdual values. For purposes of calculating
N, values of zero (0) shall be considered to be

The South Carolina Department of Health and
Env1ronmenta] Control.

Act: The Clean Water Act (Formerly referred to as the Federal
Water Pollution Control Act) Public Law 92-500, as amended.

Grab Sample: An individual discrete or single influent or
effluent portion of at least 100 milliliters collected at a time
representative of the discharge and over a period not exceeding
15 minutes and retained separately for analysis. Instantaneous
flow measured at the time of grab sample collection shall be used
to calculate quantity.

Composite Sample: One of the following four types of composite
samples as defined is specified within this permit:

(1) An influent or effluent portion collected continuously over
a specified period of time at a rate proportional to the
flow.
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(2) A combination of not less than 8 influent or effluent grab
samples collected at regular (equal) intervals over a
specified period of time, properly preserved, (See part
I1.C.4.) and composited by increasing the volume of each
aliquot in proportion to flow. If continuous flow
measurement is not used to composite in proportion to flow,
the following method will be used: Take an instantaneous
flow measurement each time a grab sample is collected. At
the end of the sampling period, sum the instantaneous flow
measurements to obtain a total flow to determine the partial
amount (percentage) of each grab sample to be combined to
obtain the composite sample.

(3) A combination of not less than 8 influent or effluent grab
samples of equal volume but at variable time intervals that
are inversely proportional to the volume.of the flow. That
is, the time interval between a11 ue s reduced as the
volume of flow increases. '

(4) A combination of not less

infTuent or effluent grab
samples of constan : ¢

hall allow the Commissioner of the Department of Health

and Environmental Control, the Regional Administrator of EPA, and/or
their authorized representatives:

a.

To enter upon the permittee’s premises where a regulated facility
or activity and effluent source is located in which any records
are required to be kept under the terms and conditions of this
permit, and,

At reasonable times to have access to and copy any records
required to be kept under the terms and conditions of this
permit; to inspect any facilities, equipment (including
monitoring and control equipment), practices or operations
regulated or required under this permit and sample or monitor any
substances or parameters at any location of the purposes of
assuring permit compliance.
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GENERAL REQUIREMENTS

1.

Duty to Comply

The permittee must comply with all conditions of this permit. Any
permit non-compliance constitutes a violation of the Act and the S.C.
Pollution Control Act and is grounds for enforcement action; for
permit termination, revocation and reissuance, or modification; or for
the denial of a permit renewal application.

Civil and Criminal Liability

a. Any person who violates a term, condition or schedule of
compliance contained within this permit is subject to the actions
defined by Sections 48-1-320 and 48-1-330 of the S.C. Pollution
Control Act.

"Bypassing" (Part
nstrued to relieve
enalties for non-

b. Except as prov1ded in permit condit
11.C.2.), nothing in this permit.sh
the permittee from civil o
compliance. :

c. It shall not be
enforcement
reduce

Departﬁen ”does not relieve the permittee of respons1b111ty for
compliance.

011 and Hazardous Substance Liability

Nothing in this permit shall be construed to preclude the institution
of any legal action or relieve the permittee from any
responsibilities, liabilities, or penalties to which the permittee is
or may be subject to under Section 311 of the Act, the S.C. Pollution
Control Act or applicable provisions of the S.C. Hazardous Waste
Management Act and the S.C. 0il and Gas Act.

Permit Modification

a. The permittee shall furnish to the Department within a reasonable
time any relevant information which the Department may request to
determine whether cause exists for modifying, revoking and
reissuing, or terminating the permit, or to determine compliance
with the permit.
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b. Upon sufficient cause, this permit may be modified, revoked,
reissued, or terminated during its term, after public notice and
opportunity for a hearing. Modifications deemed to be minor will
not require public notice.

c. The filing of a request by the permittee for a permit
modification, or a notification of planned changes or anticipated
non-compliance, does not stay any permit condition.

Toxic Pollutants

Notwithstanding Part II.A.4. above, if a toxic effluent standard or
prohibition (including any schedule of compliance specified in such
effluent standard or prohibition) is established under Section 307(a)
of the Act for a toxic po]]utant which is present in the discharge and
such standard or proh1b1t1on is more str1ngent than any limitations
for such po]lutant in this permit, this permi all be revised or
modified in accordance with the toxic eff ndard or prohibition
and permittee so notified. :

State Laws

to preclude the institution

of any 1ega] Tu Lor : the permittee from any
responsibili : i : ~“penalties established pursuant to
any gpp]1; ulation under authority preserved by

The issuance“of this permit does not convey any property rights in
either real or personal property, or any exclusive privileges, nor
does it authorize any injury to private property or any invasion of
personal rights, nor any infringement of Federal, State, or local laws
or regulations.

Severability

The provisions of this permit are severable, and if any provisions of
this permit, or the application of any provision of this permit to any
circumstances, is held invalid, the application of such provision to
other circumstances, and the remainder of this permit shall not be
affected thereby.

Onshore and Offshore Construction
This permit does not authorize or approve the construction of any

onshore or offshore physical structures or facilities or the
undertaking of any work in any navigable waters.
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REPORTING REQUIREMENTS

1.

Change in Discharge

Al11 discharges authorized herein shall be consistent with the terms
and conditions of this permit. The discharge of any pollutant
identified in this permit more frequently than or at a level in excess
of that authorized shall constitute a violation of the permit. Any
planned facility expansions, production increases, or process
modifications which will result in a new or different discharge of
pollutants must be reported by submission of a new NPDES application
or, if such changes will not violate the effluent limitations
specified in this permit, by notice to the Department of such changes.
Following such notice, the permit may be modified to spec1fy and limit
any pollutant not prev1ous]y limited.

Twenty-Four Hour Non-Compliance Reporting

The permlttee sha]] report any .p ce with provisions
blic health or the
Department orally
nditions. During
1 00. After hour reporting

ency Response telephone number

provide the following

2. The period of non-compliance, including exact dates and
times; or, if not corrected, the anticipated time the non-
compliance is expected to continue, and steps being taken to
reduce, eliminate and prevent recurrence of the non-
complying discharge.

b. The following violations shall be included in a 24 hour report
when they might endanger health or the environment:

1. An unanticipated bypass which exceeds any effluent
limitation in this permit;

2. Any upset which exceeds any effluent 11m1tat1on in the
permit.

c. As soon as the permittee has knowledge of or anticipates the need
for a bypass, but not later than 10 days before the date of the
bypass, it shall notify the Department and provide a
determination of the need for bypass as well as the anticipated
quality, quantity, time of duration, and effect of the bypass.
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Other Non-Compliance

The permittee shall report in narrative form, all instances of non-
compliance not previously reported under Section B, Paragraph B.2., at
the time Discharge Monitoring Reports are submitted. The reports
shall contain the information listed in Paragraph B.2.a.

Transfer of Ownership or Control

A permit may be transferred to another party under the following
conditions:

a. The permittee notifies the Department of the proposed transfer at
least thirty (30) days in advance of the proposed transfer date;

b. A written agreement is submitted to the D
existing and new permittee containing
transfer of permit responsibility,

tment between the
ific date for the
, and liability for

Transfers are not effective if u1th a; eipt of proposal,
the Department disagrees an permittee and the
new permittee of revoke and re1ssue, or
terminate the permi

- 1éss a completed app11cat10n for reissuance is
submitted no Jlater than 180 days prior to the expiration date.
Permission may be granted to submit an application later than this,
but not later than the expiration date of the permit. In accordance
with Section 1-23-370 of the code of laws of South Carolina, if a
timely and sufficient application is made for any activity of a
continuing nature, the existing permit does not expire until a final
determination is made to renew or deny renewal of the existing permit.

Signatory Requirements

A1l applications, reports or information submitted to the Department
shall be signed and certified.

a. All permit applications shall be signed as follows:
1. For a corporation: by a principal executive officer of at

least the level of vice-president or by a duly authorized
representative;
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2. For a partnership or sole proprietorship: by a general
partner or proprietor, respectively; or,

3. For a municipality, State, Federal or other public a-ency:
by either a principal executive officer or ranking eiected
official.

b. A1l reports required by the permit and other information
requested by the Department shall be signed by a person described
above or by duly authorized representation only if:

1. The authorization is made in writing by a person described
above and submitted to the Department;

2. The authorization specifies either an individual or a
position having responsibility for the overall operation of
the regulated facility or activity, such.as the position of
plant manager, superintendent, or paS§ition of equivalent
responsibility. (A duly authorijzst esentative may thus
be either a named individual: ividual occupying a
named position.)

Availability of Reports

1 | ential under Section 48-1-270
of the S.C. Polluti AC T reports prepared in accordance
of this permit shall be available for
' s of the Department and the Regional
,1red by the Act, effluent data shall not be
considered Knowingly making any false statement on any
such report “result in the imposition of criminal penalties as
provided for“in Section 48-1-340 of the S.C. Pollution Control Act.

public ins
Administr

Changes in Discharges of Toxic Pollutants or Hazardous Substances

a. The permittee shall notify the Department as soon as it knows or
has reason to believe that any activity has occurred or will
occur which would result in the discharge in any outfall of:

1. Any toxic pollutant(s) identified under Section 307(a) of
the Act which exceed the highest of the following
concentrations and are not limited in the permit.

- 1 mg/1 for antimony (Sb):

- 0.500 mg/1 for 2,4-dinitrophenol or 2-methyl, -4,6-
dinitrophenol;

- 0.200 mg/1 for acrolein or acrylonitrile;
- 0.100 mg/1 for any other toxic pollutant; or,

- Ten (10) times the maximum concentration value reported in
the permit application.
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2. Any hazardous substance(s) identified under Section 311 of
the Act as determined by Federal Regulation 40 CFR 117.

b. The permittee must notify the Department as soon as it knows or
has reason to believe that it has begun or expects to begin to
use or manufacture as an intermediate or final product or by-
product any toxic pollutant or hazardous substance which was not
reported in the permit application.

OPERATION AND MAINTENANCE

Facilities Operation

a. The permittee shall at all times properly operate and maintain
all facilities and systems of treatment and control (and related
appurtenances) which are installed or used by the permittee to
achieve compliance with the conditions s permit. Proper
operation and maintenance includes e performance based on
design facility removals, adequ ; adequate operator
staffing and training, and d&d tory and process
controls as determined by.the 1ah ication program of
the Department. This p peration of back-up
or auxiliary facilities o : tems only when necessary to
achieve comp’ i conditions of the permit.
Mainten i hich necessitates wunavoidable

i nd degradation of effluent quality

: on-critical water quality periods and

manner approved by the Department.

shall provide for an operator, as certified by the
South Caro11na Board of Certification for Environmental Systems
Operators, with a grade equal to or higher than the
classification designated in Part 111.A.3. The name and grade of
the operator of record shall be submitted to the Department prior
to placing the facility into operation. A roster of operators
associated with the facility’s operation and their certification
grades shall also be submitted with the name of the "operator-in-
charge". Any changes in operator or operators shall be submitted
to the Department as they occur.

Bypassing

Any intentional diversion from or bypass of waste streams from any
portion of wastewater collection and treatment facilities which is not
a designed or established operating mode for the facility is
prohibited except (a) where unavoidable to prevent loss of life,
personal injury or severe property damage, or (b) where excessive
storm drainage or run-off would damage any facilities necessary for
compliance with the effluent limitations and prohibitions of this
permit and there were no feasible alternatives to the bypass, such as
the use of auxiliary treatment facilities or retention of untreated
wastes. "Severe property damage" does not mean economic loss caused
by delays in production.
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Duty to Mitigate, Halt or Reduce Activity

The permittee shall take all reasonable steps to prevent, minimize or
correct any adverse impact on public health or the environment,
resulting from non-compliance with this permit. Upon reduction, loss,
or failure of the treatment facility, the permittee shall, to the
extent necessary to maintain compliance with this permit, control
production or all discharges or both until the facility is restored or
an alternative method of treatment is provided.

Power Failures

In order to maintain compliance with effluent limitations and
prohibitions of this permit, the permittee shall either:

a. In accordance with the Schedule of Complianc .cqniained in Part
1.8., provide an alternative power sourc ficient to operate
the wastewater control facilities;

existence, and no

or, if such alternative power sd
i ' B., have a plan of

date for its implementa appe
operation which will:

b. ol production and/or all
ss, or failure of the primary
water control facilities.
Removed Su

' filter backwash or other residuals removed in the
course of treatment or control of wastewaters shall be disposed of in
a manner such as to prevent such materials from entering State waters
and in accordance with guidelines issued pursuant to Section 405 of
the Act, and the terms of a construction or NPDES and/or solid or
hazardous waste permit issued by the Department.



A.

PART 111
Page 17 of 18
Permit No. SC0046469

PART 111

OTHER REQUIREMENTS

1.

The permittee shall maintain at the permitted facility a complete Operations and
Maintenance Manual for the waste treatment plant. The manual shall be made
available for on-site review during normal working hours. The manual shall contain
operation and maintenance instructions for all equipment and appurtenances
associated with the waste treatment plant. The manual shall contain a general
description of the treatment process(es), operating characteristics that will
produce maximum treatment efficiency and corrective action to be taken should
operating difficulties be encountered.

The permittee shall provide for the performance of routine daily treatment plant
inspections by a certified operator of the appropriate grade as defined in Part
I1.C.1. The inspection shall include, but is not limi to, areas which require
a visual observation to determine efficient oper - and for which immediate
corrective measures can be taken using the | A1l

maintenance, repair, or replacement
records of inspections at the permi
the records shall be made av

installed prio %

ain an all weather access road to the wastewater treatment
es at all times.

The permittee sh
plant and appurte

The permittee shall monitor all parameters consistent with conditions establiished
by this permit on the 2nd Monday of every calendar month, unless otherwise approved
by this Department. Additional monitoring, as necessary to meet the frequency
requirements of this permit (Part I.A. Effiluent Limitations and Monitoring
Requirements) shall be performed by the permittee.

The permittee shall maintain at the permitted facility a record of the method(s)
used in "estimating" the discharge flow (i.e., pump curves, production charts,
water use records, etc.). Records of any necessary calibrations must also be kept.
This information shall be made available for on-site review by Department personnel
during normal working hours.

Disposal of all sludge and waste 0ils shall meet all requirements of SCDHEC’s
Bureau of Solid and Hazardous Waste Management.

The NPDES permit limitations are considered provisional until the appropriate

basin-wide NPDES permitting activity has been completed. These 1imits are subject
to change at that time.
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The application for a Permit to Construct shall include plans and specification for ll
an in-stream diffuser for the discharge of the effluent to Jones Creek. Such
diffuser must be installed and ready for use prior to initiation of any discharge.

10. (a) On a monthly basis, a three-brood chronic toxicity test shall be conducted

11.

12.

using a control and the instream waste concentration (IWC) of 72 %. The test
shall be conducted using Ceriodaphnia dubia as the test organism and in
accordance with the most recent "Short-term Methods for Estimating the
Chronic Toxicity of Effluents and Receiving Waters to Freshwater Organisms”
(EPA/600/5-89/01) and "South Carolina Procedures for Pass/Fail Modificationsl
of the Ceriodaphnia 48 hour Acute Toxicity Test and Ceriodaphnia Survival and
Reproduction Test" (SCDHEC, May 1989). The raw data and results shall be
submitted in accordance with Part I.{(C)(3) of the permit for each monthly
test. The test must be performed by a DHEC certified laboratory.

(b) If the test results indicate a significant diffe
survival and/or reproduction between the
concentration at the 95% confidence ley
a failure.

ce in Ceriodaphnia dubia
ol and instream waste'
the test shall be deemed

plan shall be submitted to thel
r Pollution Control within sixty
t of test results.

(c) If a test fails, a toxicity
Enforcement Section o
(60) days of notifﬂ

(d) The permitte ' 3 £ | e discharge monitoring report form whether
' e test fails, the number "1" shall be placed
passes, the number “0“ shall be placed on the form.

(e) Twelve conse jve acceptab]e months of toxicity testing results may result
in quarterly testing in lieu of monthly tests at the Department’s discretion.

After twelve consecutive months of "passed" toxicity testing results, the
Department may terminate the screening process and impose a 1imitation. Page 4 of
this permit shall become effective and Page 3 shall expire on the first day of thel
month after the Department informs the permittee in writing.

A 2C NPDES Application Form shall be completed and submitted to SC DHEC within 120
days of the initial d1scharge of treated groundwater. The permittee shall analyze
for all parameters in Item V. , Parts A, B, and C.. Significant variation from
anticipated levels of pollutants present may result in this permit being modified
or revoked and reissued to incorporate additional parameters and limitations. l



Rationale/FSS
NPDES Permit No. SC0046469
Medley Farms Site

I.

General Information

The wastewater from this project will be generated from the clean-up of contaminated
groundwater from the Medley Farm Site in Cherokee County. The design of the remediation
system is based on a maximum flow rate of 152.77 gpm (0.22 MGD). This treated water will
be piped to Jones Creek for discharge. Jones Creek will be considered a FW (Freshwater)
Class Stream.

Determination of Limitations

7Q10 of Jones Creek = 0.13 cfs (0.084 MGD)
Q of Jones Creek = 1.6 cfs (1.034 MGD)
Qq (Effluent Discharge Flow) = 0.22 MGD
Dilution Factor for Aquatic Life (DF,) =
7010 + Q, =0.084 + 0.22 = 1. 38
Q, 0.22
Dilution Factor for MCLs and Human Health (DF,) =

Qo 1.034 + 0.22 = 5.7
At 0.22

Instream Waste Concentration for Aquatic L1fe {:
1/DF, x 100 % = 72.37 %

Instream Waste Concentration fo

Allowable Discharge
Concentration

Discharge limitation
in the groundwater. Li s are based on EPA Water Quality Criteria for Aquatic Life
(WQC) and Human Heal HH) consideration, whichever are more stringent. Where
applicable, Drinking Water Maximum Contaminant Levels (MCLs) are used. In any instance
where the State’s lower 1limit of detection is below the 1limits, the applicable
lTimitation will be stated as "less than ( < )" the detection limit.

11.Permit Limitations :

A.Benzene
1. Sampling Results: 2.0 ug/1
2. Drinking Water MCLs: 5 ug/1
3. WQC (Aquatic Life): (5 300 ug/1+ 100) x DF,(1. 38) = 73.14 ug/1
4. WQC (Human Health): 5 ug/1 x DF,(5.7) = 28. é
5. State Lower Limit of Detection: 2 0 ug/1
6. Conclusion: Due to effluent concentrations resulting in less than one-tenth the

most stringent stream standards, there will be no 1imit for Benzene.

B.Chloroform

Sampling Results: 9 ug/1

. Drinking Water MCLs: 100 ug/1

. WQC (Aquatic Life): (1240+ 10) x DF.(1.38) = 171.12 ug/1

. WQC (Human Health): 100 ug/1 x DF,(5. 7) = 570.0 ug/]

. State Lower Limit of Detection: 2 0 ug/1

Conclusion: Due to effluent concentrations resulting in less than one-tenth the
most stringent stream standards, there will be no limit for Chloroform.

UV W
. .
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C.1.1-Dichloroethane

D.1,2-Dichloroethane

E.

Farms Site

. Sampling Results: 5 ug/1

. Drinking Water MCLs: none

. WQC (Aquatic Life): none

. WQC (Human Health): none

State Lower Limit of Detection: 2.0 ug/1

. Conclusion: In the absence of any State standards, and the low concentrations
present, there will be no limit for 1,1- Dichloroethane.

DU B WN -

1. Sampling Results: 650 ug/1

2. Drinking Water MCLs: 5 ug/1

3. WQC (Aquatic Life):(118,000+ 100) x DF,(1.38) = 1628.4 ug/]

4. WQC (Human Health): 5 ug/1 x DF,(5.7) = 28 5 ug/1

5. State Lower Limit of Detection: 5 ug/1

6. Conclusion: The limit for 1,2-Dichloroethane will be 28 5 ug/1, based on Water
Quality Standards (Drinking Water MCL) !

1.,1-Dichloroethene

1. Sampling Results: 400 ug/1
2. Drinking Water MCLs: 7 ug/}
3. WQC (Aquatic Life):(11,600+ 100) x
4. WQC (Human Health): 7 ug/l x DF,(5.
5.
6.

State Lower Limit of Detect
Conclusion: The limit f

i1l be 39.9 ug/1, based on Water
Quality Standards (Drin

. WQC (Human Health):
. State Lower Limit of Detection: l
. Conclusion: In the absence of any state standard and the low concentrations
present, there will be no limit for 1,2-Dichloroethane.

.Jetrachloroethene I

. Sampling Results: 560 ug/]

. Drinking Water MCLs: 88.5 ug/)

. WQC (Aquatic Life):(5,280+ 100) x DF,(1.38) = 72.86 ug/1 '

. WQC (Human Health): 88.5 x DF,(5.7) = 504 45 ug/1

. State Lower Limit of Detectwon 2 ug/1

. Conclusion: The limit for Tetrachloroethene will be 72.8 ug/1 based on Haterl
Quality Criteria (Aquatic Life)

U B W N =

H.1,1,1-Trichloroethane

1. Sampling Results: 61 ug/1 l

2. Drinking Water MCLs: 200 ug/1

3. WQC (Aquatic Life): none

4. WQC (Human Health): 200 ug/1 x DF,(5.7) = 1,140 ug/} l

5. State Lower Limit of Detection: 2 ug/1

6. Conclusion: Due to effluent concentrations resulting in less than one-tenth the
most stringent stream standards, there will be no 1imit for l,l,l-Trichloroethane.l
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I.Trichloroethene (TCE)

. Sampling Results: 920 ug/1

Drinking Water MCLs: 5 ug/1

. WQC (Aquatic Life):(45,000+ 100) x DF,(1.38) = 621.0 ug/1

. WQC (Human Health): 5 ug/1 x DF,(5.7) = 28.5 ug/1

. State Lower Limit of Detection: 2 ug/1

. Conclusion: The limit for Trichloroethene will be 28 ug/1 based on Water Quality
Criteria (Drinking Water MCL)

ou.n:-wm.—-

JB_D
§ampling Results: <10 mg/]
Wasteload Allocation Section recommendations:
Daily Maximum: 20 mg/1
Monthly Average: 10 mg/1
2. Conclusion: Based on water quality considerations, BOD will be limited to 10 mg/]
as monthly average and 20 mg/1 as daily maximum.

K. pH
Regulation 61-68, Water Classifications and
Freshwaters between 6.0 and 8.5

sets pH standard for

SUMMARY OF LIMITS

Pollutant

1,2-Dichloroethane
1,1- Dichloroethene

Tetrachloroethene

Trichloroethene .

BOD 10 mg/1 (Monthly Average)
20 mg/1 (Daily Maximum)

pH 6.0 to 8.5

L. The Department’s Toxic Control Strateqy for Wastewater Discharges requires only
chronic toxicity testing for IWC’s between 10% and 80% when an instream diffuser
instream diffuser is in place. Since the special conditions section of the permit
calls for an instream diffuser to be installed, only chronic toxicity testing is
being required.

If no failures occur during the year’s screening process, a limitation for
biological monitoring may be imposed and the frequency of testing may be reduced
to once per quarter.
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mmem—— South Caroling m———— Interim Commissioner: Thomas E. Brown, Jr.

Board: John H. Burriss, Chairman William E. Applegate, lll,
Richard E. Jabbour, DDS, Vice Chairman Toney Graham, Jr.. MD
Robert J. Stripiing, Jr. Secretary Sandra J. Molander
Department of Heatth and Environmentat Control John B. Pate, MD
2600 Bull Street, Columbia, SC 29201 Promoting Health, Protecting the Environment

December 29, 1992

Mr. David Robb, Project Engineer
RMT, Inc.

P.O. Box 16778

Greenville, SC 29606

Dear Mr. Robb:

The Bureau of Air Quality <Control has reviewed the emission
information for the proposed Air Stripper and Soil Vapor Extraction
System to be located at Medley Farm NPL Site in Gaffney, S.C. Air
Dispersion Modeling results indicate that the air toxic emitted
(1,1 Dichloroethene) will not result in off-site air concentrations
exceeding our Air Toxic Standards (Standard No. 8). Furthermore,
since the potential emissions do not exceed 1000 lbs/month, an Air
Permit will not be required for the Air Stripper and Soil Vapor
Extraction System. This is in accordance with Section I, Part B of
Regulation No. 62.5, Standard No. 8. '

Sincerely,

Dol YL bm

Rhonda H. Banks, Permit Engineer
Engineering Services Division
Bureau of Air Quality Control

cc: Ronald Garrett, Appalachia III District
Richard Haynes, SC DHEC

-
L ¥ ] recycled paper



AIR DISPERSION MODELLING SUMMARY SHEET

PROJECT NAME: Medley Farm NPL Site DATE: 22 December 1992

LOCATION : Gaffney REVIEWED BY:

PERMIT NO. :
MODEL USED : Screen

MODELLED FOR: NAAQS COMPLIANCE
X AIR TOXIC

SOURCES MODELLED: Air Stripper

MODELLING DESCRIPTION:

KJC

PSD INCREMENT

RESULTS:
MAX. MODELLED { BACKGROUND
CONCENTRATION | CONCENTRATION | TOTAL | STANDARD
POLLUTANT | AVG. TIME | ug/m® ug/m’ ug/m® | ug/m’
1,1 Dichloroethene (CAS #75354)
24 Hour 1.0 N/A 1.0 99
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® MEDLEY FARMS NPL SITE

REMEDIATION DESIGN

SECTION 01010

SUMMARY OF WORK

PART 1 GENERAL

1.1

1.2

1.3

1.4

1.5

m o o @ »

SECTION INCLUDES

Description of Work

Contractor use of site and premises.
Future work.

Work Sequence.

Owner occupancy.

DESCRIPTION OF WORK

CGrade the site and construct access roads to the location of the proposed wells and equipment
pads.

Drill and install vapor extraction wells and ground water extraction wells at the locations shown.

Install the vacuum extraction equipment and piping and the ground water treatment equipment and
piping as well as the discharge piping to the diffuser at Jones creek.

CONTRACTOR USE OF SITE AND PREMISES

Limit use of site and premises to allow:

1. Land Owner occupancy.

2. Access Areas designated on the drawings.
Construction Operations: Limited to areas noted on Drawings.

Time Restrictions for Performing Work: 7 AM to 7 PM Unless permitted by the Resident Project
Representative.

FUTURE WORK
Provide for future installation of 'System C’ in the jet pump system.
WORK SEQUENCE

Construct Work in phases during the construction period, coordinate construction schedule and
operations with Engineer:

REV01.0583
G:\DATA\DAVE\WP\MEDLEY\01010 Page 1 of 2 PROJ. # 938.11



1. Phase 1: Site Work on roads.
2 Phase 2: Well Installations.
3. Phase 3: Piping and Equipment installation.
1.6 LAND OWNER OCCUPANCY
A The Land Owner intends to occupy the residence on the site.
B. Cooperate with Land Owner to minimize conflict, and to facilitate Land Owner’s operations.
C.  Schedule the Work to accommodate this requirement.
PART 2 PRODUCTS
Not Used
PART 3 EXECUTION

Not Used
END OF SECTION

REV01.0593
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SECTION 01050

FIELD ENGINEERING

PART 1 GENERAL

1.01

1.02

1.03

1.04

1.05

1.06

REQUIREMENTS INCLUDED
A Surveying and Field Engineering services.
B. Engineer will identify control points.

RELATED REQUIREMENTS

A Section 01010 - Administrative Provisions

B. Section 01700 - Contract Closeout: Record Documents.

QUALITY CONTROL

A Use skilled persons, trained and experienced in the necessary tasks and techniques,
for the proper performance of this work.

B. Verify locations of survey control points prior to starting work. Promptly notify
Engineer of any discrepancies discovered.

SUBMITTALS

A On request, submit data demonstrating qualifications of persons providing services.

B. On request, submit documentation verifying accuracy of survey work.

C. Maintain complete, accurate log of control and survey work as it progresses. Submit

Record Documents under provisions of Section 01700.

CONTRACTOR SURVEY REQUIREMENTS

A Establish and maintain lines and levels.
B. Locate and lay out Work by instrumentation and similar appropriate means.
C. Periodically verify layouts.
PROTECTION
A Locate and protect control points before starting Work.
B. Preserve permanent reference points during progress of Work.
C. Do not change or relocate reference points or fines without specific approval from
ENGINEER.
01050-1




D.

Promptly inform ENGINEER when a reference point is lost or destroyed, or requires
relocation.

END OF SECTION

01050-2



SECTION 01105

MONITORING WELL PROTECTION

PART 1 GENERAL

1.01

1.02

1.03

WORK INCLUDED

A Protection of monitoring wells.

B. Grade adjustment of wells.

C. Repair of damage to wells.

PROTECTION

A. Preserve and protect from damage existing monitoring wells.

B. Protect well casing and boring from infiltration of surface water, other water, soil, and
any foreign materials.

C. Use hand equipment when excavating, filling, or conducting other operations around
monitoring wells.

D. Notify ENGINEER of necessary alterations or damage to monitoring wells.

ADJUSTMENT

A When the grade at an existing monitoring well is changed, adjust grade of well to the
new grade.

B. Adijust protective casing so that the top is 2.5-3 feet above final grade. Cut or extend
the PVC well casing and end cap, so that it is one inch below the top of the protective
casing. Place a 2 foot diameter seal of mortar, two parts sand to one part Portland
cement, around the well extending 2 feet below final grade.

C. Lowering grade: Carefully excavate around the well; remove protective casing without
damage to the PVC well casing. Cut PVC well casing perpendicular to centerline axis.

D. Raising Grade: Extend PVC well casing using a threaded coupling if possible or slip

coupling. Attach the slip coupling to the existing PVC with four screws. The screws
should not extend into the inside of the well casing.

01105-1



1.04

REPAIR

A

Repair any well damaged by the Contractor’s operations by excavating to below the
broken casing, extending PVC to previous grade, and replacing protective casing and
top seal as specified for adjustment.

Engineer will inspect well to determine if well is contaminated. If further repair or
replacement is needed, it shall be done at no expense to the Owner.

END OF SECTION

01105-2



SECTION 01300

SUBMITTALS

PART 1 GENERAL

1.01

1.02

1.03

REQUIREMENTS INCLUDED

A

O 0 W

I @ m m

Procedures.

Construction Progress Schedules.
Schedule of Values.

Shop Drawings.

Product Data.

Manufacturer's Instructions.
Samples.

Manufacturer's Certificates.

Contractor Review.

RELATED REQUIREMENTS

A. Section 01010 - Summary of Work

B. Section 01410 - Laboratory Quality Control

C. Section 01600 - Materials and Equipment

D. Section 01700 - Contract Closeout

PROCEDURES

A Deliver submittals to Site Representative or Engineer.

B. ldentify Project, Contractor, subcontractor, major supplier; identify pertinent drawing
sheet and detail number, and Specification Section number, as appropriate. Identify
deviations from Contract Documents.

C. Comply with progress schedule for submittals related to Work progress. Coordinate
submittal of related items.

D. After Engineer reviews submittal, revise and resubmit as required; identify changes

made since previous submittal.

01300-1



1.04

1.05

1.06

1.07

1.08

E.

Distribute copies of reviewed submittals to concerned persons. Instruct recipients to
promptly report any inability to comply with provisions.

CONSTRUCTION PROGRESS SCHEDULE

A.

Submit horizontal bar chart with separate bar for each major trade, subcontractor, or
operation, identifying first work day of each week.

Show complete sequence of construction by activity, identifying work of separate
stages and other logically grouped activities. Show projected percentage of
completion of each item of Work as of time of each Application for Progress Payment.

Show submittal dates required for shop drawings, product data, and samples, and
product delivery dates, including those furnished by Owner.

SCHEDULE OF VALUES

A.

Submit typed schedule in format of Table of Contents of this Project Manual. Identify
each line item with number and title of major Specifications Sections.

Include in each line item a directly proportional amount of Contractor’s overhead and
profit.

SHOP DRAWINGS

A. Submit the number of opaque reproductions which Contractor requires, plus two
copies which will be retained by Engineer.

B. Present in a clear and thorough manner. Title each drawing with Project name;
identify each element of drawings by reference to sheet number and detail of Contract
Documents.

C. Identify field dimensions; show relationship to adjacent or critical features of Work or
products.

PRODUCT DATA

A Mark each copy to identify applicable product, models, options, and other data;
supplement manufacturer’s standard data to provide information unique to the Work.

B. Submit the number of copies which Contractor requires plus two copies which will be

retained by Engineer.

MANUFACTURER'S INSTRUCTIONS

A

When required by an individual Specification Section, submit manufacturer's printed
instructions for delivery, storage, assembly, installation, start-up, adjusting, and
finishing, in quantities specified for Product Data.

01300-2



1.09

SAMPLES

A

Provide field samples as required by individual Specifications Sections. Install sample
complete and finished. Acceptable samples in place may be retained in the
completed work.

Submit samples to illustrate functional characteristics of the product, with integral parts
and attachment devices. Coordinate submittal of different categories for interfacing
work,

Inciude identification on each sample, giving full information.
Submit number specified in respective Specification Section; one will be retained by

Engineer. Reviewed samples which may be used in the work are indicated in the
Specification Section.

CONTRACTOR REVIEW

A.

Review submittals prior to transmittal; determine and verify field measurements, field
construction criteria, manufacturer's catalog numbers, and conformance of submittal
with requirements.

Coordinate submittals with requirements of Work and of Contract Documents.
Sign or initial each sheet of shop drawings and product data, and each sample fabel
to certify compliance with requirements of Contract Documents. Notify Engineer in

writing at time of submittal of any deviations from requirements of Contract
Documents.

Do not fabricate products or begin work which requires submittals until return of
submittal with Engineer’'s acceptance.

END OF SECTION

01300-3



SECTION 01410

TESTING LABORATORY SERVICES

PART 1 GENERAL
1.01 REQUIREMENTS INCLUDED
A Contractor provided testing laboratory services.
1.02 RELATED REQUIREMENTS
A Section 01010 - Summary of Work
B. Individual Specifications Sections: Inspections and Tests required.
1.03 REFERENCES

A. ANSI/ASTM D3740 - Practice for Evaluation of Agencies Engaged in Testing and/or
Inspection of Soil and Rock as Used in Engineering Design and Construction.

B. ANSI/ASTM E329 - Standard Recommended Practice for Inspection and Testing
Agencies for Concrete, Steel, and Bituminous Materials as Used in Construction.

C. ASTM D422 - Standard Test Method for Particle-Size Analysis of Soils: Sieve Analysis
and Hydrometer.

D. ASTM D698 - Standard Test Methods for Moisture-Density Relations of Soils and
Soil-Aggregate Mixtures Using 5.5 Ibs. Rammer and 12 inch Drop: Standard Proctor.

E. ASTM D1140 - Standard Test Method for Amount of Material in Soils Finer than the
No. 200 Sieve: P200 Content.

F. ASTM D1556 - Standard Test Method for Density of Soil Iin Place by the Sand-Cone
Method: Sand Cone Density Test.

G. ASTM D1557 - Standard Test Methods for Moisture-Density Relations of Soils &
Soil-Aggregate Mixtures Using 10 Ib. Rammer and 18 inch Drop: Modified Proctor.

H. ASTM D2216 - Standard Test Method for Laboratory Determination of Water (Moisture)
Content of Soil, Rock, and Soil-Aggregate Mixtures: Natural Moisture Content.

I ASTM D2922 - Standard Test Methods for Density of Soil and Soil-Aggregate In Place
by Nuclear Methods (Shallow Depth): Nuclear Density Test.

J. ASTM D3017 - Standard Test Method for Moisture Content of Soil and Soil-Aggregate
In Place by Nuclear Methods (Shallow Depth): Nuclear Moisture Content.

K ASTM D4318 - Standard Test Method for Liquid Limit, Plastic Limit, and Piasticity index
of Soils: Atterberg Limits.



1.04

1.05

1.06

1.07

SELECTION AND PAYMENT

A Contractor shall employ and pay for services of an independent testing laboratory to
perform specified inspection and testing.

B. Employment of testing laboratory shall in no way relieve Contractor of obligation to
perform Work in accordance with requirements of Contract Documents.

QUALITY ASSURANCE

A Comply with requirements of ANSI/ASTM E329 and ANSI/ASTM D3740.

B Laboratory shall maintain a full-time registered Engineer on staff to review services.

C. Laboratory authorized to operate in State in which Project is located.

D Testing equipment shall be calibrated at reasonable intervals with devices of an
accuracy traceable to either NBS Standards or accepted values of natural physical
constants.

CONTRACTOR SUBMITTALS

A Prior to start of Work, submit testing laboratory name, address, and telephone
number, and names of full-time registered Engineer and responsible officer to
Engineer.

B. Submit copy of report of laboratory facilities inspection made by Materials Reference
Laboratory of National Bureau of Standards during most recent tour of inspection, with
memorandum of remedies of any difficulties reported by the inspection.

LABORATORY RESPONSIBILITIES

A Test samples of mixes submitted by Contractor.

B. Provide qualified personnel at site after due notice; cooperate with Engineer and
Contractor in performance of services.

C. Perform specified inspection, sampling and testing of products in accordance with
specified standards.

D. Ascertain compliance of materials and mixes with requirements of Contract
Documents.

E. Promptly notify Engineer and Contractor of observed irregularities or non-conformance
of Work or products.

F. Perform additional inspections and tests until compliance or as required by Engineer.

G. Attend praeconstruction conferences and progress meetings as required.

01410-2



1.08

1.09

1.10

1.11

LABORATORY REPORTS

A. After each inspection and test, promptly submit two copies of laboratory report to
Engineer and to Contractor. Include: Date issued, Project Title and number, name of
inspector, date and time of sampling or inspection, identification of product and
Specifications section, location in the Project, type of inspection or test, date of test,
results of test, and conformance with Contract Documents. When requested by
Engineer, provide interpretation of test results.

LIMITS ON TESTING LABORATORY AUTHORITY

A Laboratory may not release, revoke, alter, or enlarge on the requirements of Contract
Documents.

B. Laboratory may not approve or accept any portion of the Work.

C. Laboratory may not assume any duties of Contractor.

D. Laboratory has no authority to stop Work.

CONTRACTOR RESPONSIBILITIES

A Deliver to laboratory at designated location adequate samples of materials proposed
to be used which require testing, together with proposed mix designs.

B. Cooperate with laboratory personnel, and provide access to work.
C. Provide incidental labor and facilities to provide access to work to be tested, to obtain
and handle samples at the site or at the source of products to be tested, to facilitate

tests and inspections, and for storage and curing of test samples.

D. Notify Engineer and laboratory of operations requiring inspection and testing services
24 hours before services are needed.

E. If tests indicate work does not meet specified requirements, remove work, replace, and
retest until compliance is achieved at no cost to the Owner.

SOILS TESTING

A Determine the moisture-density relation and maximum dry density by the Standard
Proctor Test.

B. Perform one Proctor Test for every -type of fill material specified.

C. Engineer may require additional Proctor Tests whenever material changes are
detected.

D. Perform a minimum of three field density tests for the first five hundred cubic yards
and one additional test for each additional one hundred cubic yards of material in
place.

01410-3



SECTION 01500

CONSTRUCTION FACILITIES AND TEMPORARY CONTROLS

PART 1 GENERAL
1.01 REQUIREMENTS INCLUDED

A. Electricity, Lighting.

B. Water.

C. Sanitary Facilities.

D. Barriers.

E. Protection of Installed Work.
F. Security.

G. Cleaning During Construction.

H. Field Offices and Sheds.
L Removal.
1.02 RELATED REQUIREMENTS
A Section 01010 - Summary of Work
B. Section 01700 - Contract Closeout.

1.03  ELECTRICITY, LIGHTING

A Provide generators for electricity requirements.
*tioriit
B. Make arrangements for temporary power.
1.04 WATER
A Provide water for construction operations.

1.05 SANITARY FACILITIES
A Provide and maintain enclosed, portable, self-contained sanitary facilities.

1.06 BARRIERS

A. Provide as required for Owner's use of site, to prevent public entry to construction
areas and to protect existing facilities and adjacent properties from damage.
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1.07

1.08

1.09

1.10

PROTECTION OF INSTALLED WORK

A Provide temporary protection for installed products.

B. Control traffic in immediate area to minimize damage.

SECURITY

A. Provide security program and facilities to protect Work, existing facilities, and Owner’s

operations from unauthorized entry, vandalism and theft. Coordinate with Owner's
security program. :

CLEANING DURING CONSTRUCTION

A. Control accumulation of waste materials and rubbish; periodically dispose of off-site.
B. Maintain site in a clean and orderly condition.
C. Clean interior plant areas at the end of each day’'s work; control dust and other

contaminants during operations.

FIELD OFFICES AND SHEDS

A Office: Weather-tight, equipped with lighting, electrical outlets, heating, cooling, and
ventilating equipment, telephone and furniture.

B. Storage Sheds for Tools, Materials and Equipment: Weather-tight, with adequate
space for organized storage and access, and lighting for inspection of stored
materials.

REMOVAL

A Remove temporary materials, equipment, services, and construction prior to final
inspection.

B. Restore existing facilities used during construction to specified, or to original,
condition.

END OF SECTION

01500-2



SECTION 01600

MATERIAL AND EQUIPMENT

PART 1 GENERAL

1.01

1.02

1.03

1.04

REQUIREMENTS INCLUDED

A
B
C.
D
E
F.

G.

H.

Products.

Transportation and Handling.
Storage and Protection.
Disposal.

Product Options.

Products List.

Substitutions.

Systems Demonstration.

RELATED REQUIREMENTS

A Section 01010 - Summary of Work

B. Section 01400 - Quality Control

C. Section 01700 - Contract Closeout

PRODUCTS

A Products incilude material, equipment, and systems.

B. Comply with Specifications and referenced standards as minimum requirements.

C. Components required to be supplied in quantity within a Specification section shall be
the same, and shall be interchangeable.

D. Do not use materials and equipment removed from existing structure or system,

except as specifically required, or allowed by Contract Documents.

TRANSPORTATION AND HANDLING

A

Transport products by methods which prevent product damage; deliver in
undamaged, dry condition in manufacturer's unopened containers or packing.

Provide equipment and personnel to handle products by methods which prevent
soiling or damage.

01600-1



1.05

1.06

1.07

1.08

1.09

C. Promptly inspect shipments to ensure that products comply with requirements,
quantities are correct, and products are undamaged.

STORAGE AND PROTECTION

A Store products in accordance with manufacturer’s instructions, with seals and labels
intact and legible. Store sensitive products in weather-tight enclosures; maintain
within temperature and humidity ranges required by manufacturer's instructions.

B. For exterior storage of fabricated products, place on sloped supports above ground.
Cover products subject to deterioration with impervious sheet covering; provide
ventilation to prevent condensation.

C. Store loose granular materials on solid surfaces in a well-drained area; prevent mixing
with foreign matter.

D. Arrange storage to provide access for inspection. Periodically inspect to ensure
products are undamaged, and are maintained under required conditions.

DISPOSAL

A. Dispose of excess materials off-site in an appropriate manner.

B. Submit to Engineer the disposal site location before beginning Work.
PRODUCT OPTIONS

A Products Specified by Reference Standards or by Description only: Any product
meeting those standards may be used.

B. Products Specified by Naming one or more Manufacturers with a provision for
substitutions: Submit a request for substitution for any manufacturer not specifically
named.

C. Products Specified by Naming Several Manufacturers: Products of named
manufacturers meeting specifications: No options, no substitutions allowed.

D. Products Specified by Naming Only One Manufacturer: No options, no substitutions
allowed.

PRODUCTS LIST

A Within 15 days after Notice to Proceed, submit complete list of major products
proposed for use, with name of manufacturer, trade name, and model number of each
product.

SUBSTITUTIONS

A Engineer will consider Contractor's request for substitutions only within 15 days after

Notice to Proceed. Subsequently, substitutions will be considered only when a
product becomes unavailable through no fault of Contractor.

01600-2



Document each request with complete data substantiating compliance of proposed
substitution with Contract Documents.

Request constitutes a representation that Contractor:

1. Has investigated proposed product and determined that it meets or exceeds,
in all respects, specified product.

2. Will provide the same warranty for substitution as for the specified product.

3. Will coordinate installation and make other changes which may be required for

Work to be complete in all respects.
4. Waives claims for additional costs which may subsequently become apparent.
Substitutions will not be considered when they are indicated or implied on shop
drawing or product data submittals without separate written request, or when
acceptance will require substantial revision of Contract Documents.

Engineer will determine acceptability of proposed substitution, and will notify
Contractor of acceptance or rejection in writing within a reasonable time.

Only one request for substitution will be considered for each product. When
substitution is not accepted, provide specified product.

SYSTEMS DEMONSTRATION

A

Prior to final inspection, demonstrate operation of each system to Engineer and
Owner.

Instruct Owner's personnel in operation, adjustment, and maintenance of equipment
and systems, using the operation and maintenance data as the basis of instruction.

END OF SECTION
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SECTION 01700

PART 1 GENERAL

1.01

1.02

1.03

1.04

1.05

CONTRACT CLOSEOUT
REQUIREMENTS INCLUDED
A Closeout Procedures.
B Final Cleaning.
C. Project Record Documents.
D Operation and Maintenance Data.
E Warranties and Bonds.

F. Spare Parts and Maintenance Materials.

RELATED REQUIREMENTS

A Section 01500 - Construction Facilities and Temporary Controls
CLOSEOUT PROCEDURES
A Comply with procedures stated in General Conditions of the Contract for issuance of

Certificate of Substantial Completion.

8. In addition to submittals required by Conditions of the Contract, provide submittais
required by governing authorities, and submit a final statement of accounting giving
total adjusted Contract Sum, previous payments, and sum remaining due.

FINAL CLEANING
A Execute prior to final inspection.
B. Clean equipment and fixtures; clean or replace fitters of mechanical equipment. Clean

interior and exterior surfaces exposed to view. Clean drainage systems.
PROJECT RECORD DOCUMENTS
A Store project record documents separately from construction documents.
B. Keep documents current; do not permanently conceal any work until required
information has been recorded.

C. At contract closeout, submit documents with transmittal letter containing date, Project
title, Contractor's name and address, list of documents, and signature of Contractor.
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1.06

1.07

1.08

OPERATION AND MAINTENANCE DATA

A.
B.

Provide data for: Pumps, Air Stripping Tower, and Soil Vapor Extraction Equipment

Submit two sets prior to final inspection, bound in three-ring binders with durable
plastic covers.

Include directory listing names, addresses, and telephone numbers of: Engineer and
Contractor.

Operation and Maintenance instructions: Give names, addresses and telephone
numbers of subcontractors and suppliers. List:

Appropriate design criteria.

List of Equipment.

Parts list.

Operating instructions.

Maintenance instructions, equipment.
Shop drawings and product data.
Warranties.

NoOoOh~OD~

WARRANTIES AND BONDS

A

Provide duplicate, notarized copies when specified in specific Section. Execute
Contractor’'s submittals and assemble documents executed by subcontractors,
suppliers, and manufacturers. Provide table of contents and assemble in binder with
durable plastic cover.

Submit material before final application for payment. For equipment put into use with
Owner’'s permission during construction, submit within ten days after first operation.

SPARE PARTS AND MAINTENANCE MANUALS

A

Provide products, spare parts, and maintenance materials in quantities specified in
each section, in addition to that used for construction of Work.

Coordinate with Owner; deliver to site before final payment.

END OF SECTION
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SECTION 02030

DRILLING, SAMPLING, AND WELL INSTALLATION

PART 1 GENERAL

1.1

1.2

1.3

DESCRIPTION OF WORK

A

This project involves drilling 15 soil borings. Ground water extraction wells will be
installed in 9 boreholes. Soil vapor extraction wells will be installed in the remaining 6

boreholes.

Water from the installed wells will be sampled and analyzed for various parameters. The
testing procedures will detect minute concentrations (parts per billion range) of chemicals,
grease, oil and other constituents in the ground water, whether introduced during the well
drilling and installation process, or contained in the ground water that the well is intended
to sample. Therefore, activities associated with driling and well installation must be
conducted in a manner that will eliminate or minimize the possibility of contaminating the
borehole or well.

GEOLOGIC SETTING

The site is located within the Kings Mountain Bek of the Piedmont Physiographic province. Soils
at the site are typically silty, containing varying amounts of fine sand and clay. Saprolitic soils
grade downward into a decomposed rock unit ranging from 10 to 40 feet thick. Metamorphic rock
types underlie the transitional soils.

SITE SPECIFIC AND REGULATORY REQUIREMENTS

A

Driller and other drill crew personnel must be familiar with the project driling
specifications and the drilling subcontractor's plan for health and safety, prior to their
arrivai on-site.

Work will be done by experienced personnel, using state-of-the-art equipment in good
operating condition and free of leaks (fuel, hydraulic fluid, lubricants, and similar
compounds).

Drilling and well installation wiil be completed by a well driller certified by the State of
South Carolina. The driller will be responsible for all subcontractor activity on-site,
assuring compliance with the specifications and timely completion of the work. The well
driller will be responsible for notifying the State of South Carolina of the well instaliation,
upon completion, as required by South Carolina law. Copies of the notification forms will
be sent to RMT.

The driller will assist the RMT on-site representative in completing a daily field progress
report of drilling operations. This report will include: project name, date, drill crew
personnel, manufacturer's designation of drill rig, a general description of work
completed, and other significant activities. The driller and the RMT on-site representative
will each sign the daily report upon completion.

Unless approved in writing by RMT, no lubricants or glue shall be used in any manner
that might possibly contaminate samples, boreholes or monitoring wells.
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1.5

Any borehole in which no well is installed, will be grouted from the bottom of the borehole
to the land surface as specified in Section 3.7 of these specifications and in R.61-71.10
of the South Carolina Well Standards and Requlations.

Additional drilling, sampling and well construction information is provided in Table 1.

The driller shall be responsible for containing decontanination fluids in DOT approved, 55
gallon open top drums. A decontamination pad is available on-site.

Potable water and electrical power are not available on-site. The driller should be
prepared to access and haul water from a hydrant located approximately 0.5 miles from
the site.

HEALTH AND SAFETY

A

The drilling subcontractor shall, as a minimum, satisfy all applicable federal, state, and
local statutes, regulations, and ordinances regarding health and safety, including, but not
limited to, the standards contained in 29 CFR 1926 Construction and Industry and CFR
1910 General Industry, with special attention to 29 CFR 1910.120 Hazardous Waste
Operations and Emergency Response, Interim Final Rule, U.S. Department of Labor,
Occupational Safety and Heafth Administration.

RMT's Hazard Assessment and Site Health & Safety Plan will be provided. The purpose
of the Hazard Assessment and the Site Health & Safety Plan is to identify the potential
hazards that RMT employees may be exposed to during activities at the site, and to
define the types of training, medical surveillance, personal protective equipment and
clothing, monitoring, and work practices and procedures that will be used by RMT
employees for their activities at this site. In addition, RMT will furnish or make available
to the subcontractor information made available to RMT by Owner that relates to identity,
location, quantity, nature, or characteristics of any hazardous substance at, on, or under
the site. These documents are for the drilling subcontractor's use in preparing their own
health and safety plan for their employees. A copy of drilling subcontractors health and
safety plan must be on-site at all times. The drilling subcontractor's employees, agents,
and subcontractors shall be in compliance with drilling subcontractor's health and safety
plan and procedures for the site.

During driling operations, RMT will be making measurements of air quality for
identification of hazards that RMT employees may be exposed to. Measurements will be
made near the breathing zone of RMT employees. This information will be available to
subcontractor personnel on site to take any action required by the drilling subcontractor's
health and safety plan.

MISCELLANEOUS INFORMATION

A

Drilling, well installation and associated tasks will be observed by RMT personnel on-site;
drilling subcontractor personnel shall not be on-site without an RMT representative being
present unless specific prior approval is given by RMT.

Strict project confidentiality will be maintained. Nonessential personnel should not be on-
site. Inquiries from the news media or from the public will be referred to RMT

immediately.
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1.6

WELL INSTALLATION

The driller shall be responsible for installing the ground water extraction and soil vapor extraction
wells as described in this specification.

PART 2 MATERIALS

2.1

WELL CONSTRUCTION MATERIALS

A.

When constructing the ground water recovery wells, well casing and screen will be 6-inch
inch nominal, with threaded, flush joints. Soil vapor extraction wells will be constructed
of 4-inch nominal casing and screen with threaded, flush joints. Casing and screen will
be schedule 40 polyvinyl chloride (PVC). Well screens will be machine slotted. Slot size
will be 0.010 inch. Casing shall be available on-site in the following lengths: 10 feet, 5
feet and 2 or 2.5 feet. Screen shall be available in lengths of 10 and 5 feet.

Filter sand will be Foster-Dixiana FX-50 or an equivalent. If sand other than FX-50 is to
be used, the drilling contractor must submit a grain size analysis of the proposed sand
to RMT prior to initial mobilization to the project site.

Well seals will be made up of bentonite pellets.

PART 3 EXECUTION

3.1

3.2

3.3

DRILLING METHODS AND PROCEDURES

The primary drilling method for the installation of the ground water extraction wells will be air
rotary. Soil vapor extraction wells will be installed using hollow stem auger drilling methods.

AIR ROTARY

A Drilling done using air rotary techniques shall use a borehole diameter of 10 inches.

B. Air from the compressor(s) will be cooled and fittered to remove particulates and organics.

C. Samples of the cuttings will be collected by the RMT representative on-site. The drilling
subcontractor will be responsible for providing sample jars as described in Section 3.6.1
of these specifications.

D. Fluids generated during the drilling process must be contained in shallow excavations

near the borehole. At the conclusion of the drilling and installation process, the contents
of the excavation must be pumped into 55 gallon open top drums.

HOLLOW STEM AUGER

A

Drilling done with hollow stem augers shall use 10-inch O. D. continuous flight augers.

In general, soil samples will be collected at five foot intervals beginning at the land
surface. Actual sample intervals will be determined by RMT personnel in the field.
Additional soil sampling information is detailed in Section 3.5 and Table 1 of these
specifications.
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3.4

3.5

3.6

3.7

DIAMOND CORE DRILLING

A It deemed necessary by RMTs on-site representative to determine the nature of the
underlying bedrock, the driller must be prepared to advance the borehole by coring.
Core drilling will be in accordance with ASTM D 2113. Core size will be NQ.

B. Drilling water will be recirculated. The settling pit (i.e. *mud tub®, *sump®, etc.) will be
covered during drilling operations to reduce the possibility of contaminating the drilling
fluid. Equipment, such as hoses or tools, will not be placed in the settling pit if it may
introduce contaminants into the drilling fluid.

C. Rock core will be placed in boxes, supplied by the driling subcontractor. The
subcontractor must provide ample spacing blocks to facilitate logging and storing of core.

D. Drilling fluids must be contained in 55 gallon open top drums.

E. The driller will be responsible for installing temporary surface casing prior to advancing

the borehole into bedrock. After drilling operations have been completed, the casing will
be removed as the extraction well is installed.

SOIL SAMPLING

Split Barrel Sampling - Soil samples will be collected using a split barrel sampler in accordance
with ASTM D 1586. Downhole hammers may not be used. Samples must come precisely from
predetermined depths. Augers must be cleanly open to those depths. This may require the use
of a plug or similar device to prevent formation material from entering the augers. The drilling
subcontractor will supply air tight, boxed sample jars (8 0z.). Two sample jars will be filled for
each sample collected, if sufficient sample is recovered. The driller will be responsible for opening
the sampler and providing necessary sampling data (i.e. blow counts, sample depths, and etc.)
to the RMT on-site representative.

GROUTING

The driller will be responsible for grouting with a Portland cement slurry containing approximately
five percent (5%) powdered bentonite. The grout slurry will be mixed by pump recirculation or
other methods acceptable to RMT. When thoroughly mixed, the slurry will be pumped into the
borehole ar annulus via a rigid tremie.

INSTALLATION PROCEDURE

A Wells will be installed through the hollow stem augers as they are withdrawn from the
borehole (or in a clean open borehole). Augers or borehole must be clean and open over
their entire length prior to beginning well installation.

B. After drilling is complete, casing and screen will be placed to the desired depth. Once
the screen is correctly placed, the annular space around the screen will be packed with
fiter sand. The sand pack will extend two feet above the top of the screen. The upper
surface of the sand pack will be sealed with bentonite pellets. Minimum thickness of the
bentonite seal will be two feet. The bentonite pellets will be allowed to hydrate for at least
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3.8

3.9

30 minutes before introducing grout into the borehole. The annular space above the
bentonite seal wili be grouted to the land surface. A steel protective cover with a lockable
cap will be placed over each completed well and secured in the grout column. RMT will
provide locks for each well. A concrete pad (2 feet x 2 feet x 4 inches) will be framed and
poured around each well. The concrete pad will extend six inches below the ground
surface within six inches of the borehole. Concrete will have a slump no greater than four
inches. The driller will be responsible for drilling “weep holes® in each protective casing,
just above the level of the concrete pad.

The drilling subcontractor shall provide RMT with as-built well construction information on
forms provided by RMT.

WELL DEVELOPMENT

A The driller will be responsible for well development by pumping with a positive
displacement PVC pump until discharge is relatively clear and free of sediment.
Development time will be approximately three hours per well. A surge block or swab may
be necessary for proper development and must be available on-site.

B. The driller will be responsible for documenting well development on forms provided by
RMT. Forms will be completed at the time of development and delivered to RMT upon
completion.

C. The driller will be responsible for containing development water in DOT approved 55
gallon, open top drums.

DECONTAMINATION

A The driller will be responsible for decontamination of the drill rig, downhole tools,
sampling equipment, well materials and vehicles.

B. Decontamination will be accomplished as follows:

° Steam clean;

° Rinse thoroughly with tap water,;

] Rinse thoroughly with deionized water,

o Rinse twice with pesticide grade isopropanol;

° Rinse thoroughly with organic-free water and allow to air dry:

[ Wrap with plastic or aluminum foil to minimize the possibility of contamination if
equipment is going to be stored or transported.

C. Well casing and screen will be decontaminated and transported in the same manner as
downhole drilling tools prior to being placed in the borehole.

D Well development equipment will be decontaminated and transported in the same manner

as downhole drilling tools prior to use.
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TABLE 1

Drilling, Sampling and Well Construction Information

Boring Estimate Sampling Borehole | Screen Slot Screen Well
Number | Depth (ft.) interval (ft.) Diameter Size Length Construction
(inches) (inches) (feet) Materials

B-1 155 Continuous|[1] 10 0.01 100 6 PVC
B-2 150 Continuous[1] 10 0.01 100 6'PVC
B-3 150 Continuous[1) 10 0.01 100 6'PVC
A-1 155 Continuous[1] 10 0.01 100 6* PVC
A-2 150 Continuous[1] 10 0.01 100 6'PVC
A3 130 Continuous(1] 10 0.01 90 6'PVC
A5 115 Continuous[1] 10 0.01 90 6°PVC

|
I A-6 145 Continuous[1] 10 0.01 100 6'PVC

A7 90 Continuous([1] 10 0.01 80 6'PVC
VE-102 50 5 10 0.02[2] 30 2'PVC
10 0.02[2) 30 2'PVC

VE-103 50

5
VE-201 50 5 10 0.02[2] 30 2'PVC
VE-202 55 5 10 0.02[2] 30 2'PVC
5
5

10 0.02[2] 30 2'PVC
10 0.02[2} 30 2'PVC

VE-302 65
VE-303 60

[1] - Samples will be collected from drill cuttings.
[2] - Screen will be 0.02 inch continuous slot as manufactured by Branard-Killman under the name
Circumslot.
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SECTION 02102

CLEARING AND GRUBBING

PART 1 GENERAL
1.01 WORK INCLUDED

A Clearing, stripping, and grubbing of trees, shrubs, brush, logs, stumps, plant life,
grass, and root systems of trees and shrubs and disposal of debris and spoil.

1.02 RELATED WORK
A Section 02201 - Excavation
B. Section 02221 - Trench Excavation, Backfill, and Compaction
C. Section 02230 - Fill

PART 2 PRODUCTS

Not used

PART 3 EXECUTION

3.01 CLEARING AND GRUBBING

A Remove trees, shrubs, brush, logs, stumps, and natural growth within Construction
Limits.
B. Remove stumps, roots, and logs to a minimum depth of 2 feet below ground surface.

3.02 DISPOSAL

A Remove all debris and spoil within 30 days of accumulation and dispose of off-site.
Burning of debris is not permitted.

3.03 PROTECTION OF EXISTING TREES AND VEGETATION

A Preserve and protect from damage trees within the Construction Limit designated on
the Drawings.

B. Preserve and protect from damage trees and vegetation outside the Construction
Limits.

C. Paint any cut or scarred trees and shrubs with asphattum base tree paint.

END OF SECTION

02102-1



B. Area must be cleared and grubbed prior to initiating excavation activities.

3.02 PROTECTION

A Do not remove or loosen any materials outside the Construction Limits.
B. Keep excavations free from water by pumping or diversion ditching.
3.03 DISPOSAL
A Haul to and spread Excavation at the on-site location indicated on the Drawings.
B. Use Excavation as Unclassified Fill in accordance with Section 02230.

3.04 STOCKPILING
A Grade stockpiles to provide positive drainage.
3.05 FINISHING

A Blend slopes with existing landscape features, at the intersection of cuts and fills;
provide gradual slope between new and existing construction.

B. Finish to elevations shown within 0.10 foot tolerance.

END OF SECTION
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SECTION 02221

TRENCH EXCAVATION, BACKFILL, AND COMPACTING

PART 1 GENERAL
1.01 WORK INCLUDED
A Trenching, backfilling, and compacting for installation of piped utilities.

B. Dewatering, protection and maintenance of trench, support of existing structures,
sheeting and shoring, hauling and disposal of excess materials and fill.

1.02 RELATED WORK
A Section 01050 - Field Engineering
B Section 01410 - Testing Laboratory Services
D. Section 02230 - Fill: Fill Materials and Compaction
E Section 02615 - Pressure Pipe - Schedule 40 & 80 PVC
F. Section 02730 - Gravity Pipe (PVC)
PART 2 PRODUCTS
2.01 BACKFILL MATERIALS
A. Backfill: Select Fill complying with Section 02230.
2.02 BEDDING MATERIALS

A For all pipes greater than 10 inches in diameter, and Reinforced Concrete Pipe:
Washed gravel or crushed stone meeting the following gradation:

Passing 1* sieve 100%
Passing 1/2* sieve 35-65%
Passing #200 sieve 0-10%

B. For all pipes less than 10 inches in diameter:

Select Fill Sand, in accordance with Section 02230

PART 3 EXECUTION

3.01 PREPARATION AND RESTORATION

A Remove sod, topsoil, and other surface treatment and restore to original condition or

better upon completion of the work.
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3.02

3.03

3.04

3.05

PROTECTION

A. Protect excavations by shoring, bracing, sheet piling, or other methods required to
prevent cave-in or loose soil from falling into excavation.

B. Underpin adjacent structures which may be damaged by excavation work, including
utilities and piping.

C. Notify Site Representative immediately of unexpected subsurface conditions.

D. Protect bottom of excavations and soil adjacent to and beneath foundations from frost.

TRENCHING

A Excavate to the required alignment and grade. Elevations of pipes subject to revisions
as necessary to fit field conditions.

B. No adjustment in compensation will be made for grade adjustments not in excess of
one foot above or below the plan elevations.

C. Maximum trench width at pipe level to be outside pipe diameter plus 24 inches.

D. Remove water which may accumulate in trench, and construct ditches, filumes, and
dams to direct water away from excavation.

E. Site Representative may limit the amount of open trench where field conditions or
plant operations require.

F. Site Representative may order additional excavation where unsuitable soil conditions
are encountered.

G. Promptly dispose of excess excavation off-site.

UTILITY TEST HOLES

A Where potential utility conflicts are anticipated, uncover utility lines well in advance of
trench excavation.

B. Determine grade of the utility line. Site Representative will advise the Utility Company
of the adjustment required.

C. Backfill and maintain openings.

BEDDING

A. Minimum bedding required to extend from 6 inches below pipe to 12 inches above
pipe.

B. Minimum depth of pipe embedment in bedding: one third outside pipe diameter.

C. Mechanically compact bedding.
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3.02

3.03

3.05

C.

D.

Cut out soft areas of unsuitable subgrade.
Proof-roll subgrade before placing fill.

When filling is complete, regrade and restore stockpile areas.

PLACEMENT AND COMPACTION

A

C.

E.

Maintain proper moisture content to achieve specified compaction.

Place and spread fill in lift thicknesses as required to obtain the specified levels of
compaction. In most cases, maximum lift thicknesses of 6 inches after compaction
should not be exceeded.

Compact materials immediately after placement.

Hand compact Select Granular Fill. Place carefully around piplines.

STANDARD COMPACTION

A

Compact material to a dry density of at least 890% of the maximum dry density.

FIELD QUALITY CONTROL

A

Perform one compaction test for every 1000 cubic yards of fill placed, but not less

than three tests, under provisions of Section 01410,

Grade and finish to within 0.10 feet of grades shown.

END OF SECTION
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SECTION 02272

GEOTEXTILE FABRICS FOR CONSTRUCTION

PART 1 GENERAL

1.01

1.02

1.03

1.04

WORK INCLUDED
A. - Provide and install Geotextile Fabric where specified on the Drawings.

B. Geotextile fabrics are used for: Silt Fence, Erosion Control and Revegitation Mat, Filter
Fabric, and Stabilization Fabric.

RELATED WORK
A Section 01500 - Construction Facilities and Temporary Controls

B. Section 02273 - Riprap

C. Section 02551 - Aggregate Base Course
REFERENCES
A Tensile Strength Test and Percent Elongation Test in accordance with ASTM D 1682.
B. Burst Strength tested in accordance with Mullen Burst Test,
ASTM D 751.
C. Weight tested in accordance with ASTM D 1910.

DELIVERY, STORAGE AND HANDLING
A Store out of sunlight and away from moisture.

B. Handle with care so as not to rupture or puncture.

PART 2 PRODUCTS

2.01

Products listed below are manufactured by Mirafi, inc. Charlotte, NC other substitutions are
acceptable as provided in section 01600.

SILT FENCE
A. Mirafi, Inc.: Mirafi 100X.

B. Silt fence is installed to prevent silt laden waters from leaving a construction site. The
fabric is attached to stakes that are driven into the ground.

C. Materials:
1. Woven
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D. Provide complete system including fabric, stakes (wood or steel), and supporting
structure (netting).

2.02 EROSION CONTROL AND REVEGETATION MAT
A. Mirafi, Inc.: Miramat

B. Erosion control and revegetation mat is used to protect newly graded areas from
erosion where vegitative cover is proposed.

C. Materials:
1. Bonded vinyl monofilaments
2. Porosity 85 - 90%
3. Flexibility 200 mg-cm ASTM D 1388
4. Weight ' 24 oz./sy ASTM D 3776
5. Thickness 0.25 inches ASTM D 1777
6. Tensile Strength ASTM D 1682
a) Longitudinal 18 Ibs
b) Transverse 6 lbs

2.03 FILTER FABRIC

A Mirafi,inc.: Mirafi 700X

B. Filter fabric is used under riprap to provide stabilization of the subsoils with high water
velocities.

C. Materials:
1. Woven polypropylene
2. Grab Tensile Strength 530x310lbs ASTM D 1682
3. Grab Tensile Elongation 35 % ASTM D 1682
4. Burst Strength 560 psi ASTM D 3786
5. Trapezoid Tear Strength 75 Ibs ASTM D 1117
6. Puncture Resistance 145 Ibs ASTM D 3787

2.04 STABILIZATION FABRIC
A Mirafi, Inc.: Mirafi 600X

B. Stabilization fabric provides three characteristics: Separation of aggregate materials,
confinement using high friction surface between the subgrade and surface course;
and Load Distribution.

C. Materials:

1. Woven polypropylene

2. Modulus (load at 10% elongation) 140 Ibs. ASTM D 1682

3. Grab Tensile Strength 300 Ibs. ASTM D 1682

4. Mullen Burst Strength >600 psi ASTM D 3786

5. Trapezoid Tear Strength 120 Ibs. ASTM D 1117
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PART 3 EXECUTION

3.01

3.02

3.03

3.04

PREPARATION

A

B.

Provide lay down area and room for 6 inch toe-in trench.

Grade area to smooth, uniform surface, and remove all sharp objects (e.i. stumps
above grade, sharp edged stones above grade) before placement.

SILT FENCE INSTALLATION

Install hard wood posts 2 feet below grade, at maximum 8-foot spacing.

Anchor bottom 6 inches of fence netting below grade to create a continuous toe-in
structure along fence installation.

Install fence in areas designated on plans.

STABILIZATION AND FILTER FABRIC INSTALLATION

A

C.

Lap ends of fabric 1 - 1 1/2 feet minumum or as directed by the manufacturer.
Roll out fabric manually taking care not to have folds. Roll fabric in straight line.

Cover fabric with proper aggregate. Do not drive equipment directly on fabric.
Spread aggregate with tracked equipment. Compact as required.

EROSION CONTROL AND REVEGETATION MAT INSTALLATION

A.

Fine grade site prior to installing mat. Seeding and fertilizing may be done either
before or after instaliation of the mat.

Roll out mat manually in direction of water flow. Do not attempt to stretch mat.

Overlap ends 3 feet and overlap edges 3 inches.

Fasten to ground using triangular wooden stakes or long wire staples. Fasteners shall

be installed per directions of the manufacturer.

END OF SECTION
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SECTION 02273

RIPRAP
PART 1 GENERAL
1.01  WORK INCLUDED
A Furnishing and placing riprap.
1.02 RELATED WORK
A. Section 02201 - Excavation
B. Section 02271 - Geotextile Filter Fabric
PART 2 PRODUCTS
2.01 MATERIALS
A Durable field or quarry stone that is sound, hard, dense, resistant to action of air and

water, and free from seams, cracks, or other structural defects.

B. Stone pieces ranging in size, with 75% of the pieces between 3 to 12 inches in
diameter, and no piece larger than 18 inches in its largest dimension.

C. When approved by Engineer, waste concrete slabs may be substituted for stone, with
the same size requirements.

PART 3 EXECUTION
3.01 PREPARATION

A Excavate to the lines and grades required for placement of the riprap.

B. Place Geotextile Fitter Fabric over areas to receive riprap.
3.02 PLACEMENT

A Minimum thickness of riprap is 12 inches.

B Place riprap to the elevations shown on the plans to within 3 inches tolerance.
C. Place Riprap with care so no damage is done to Geotextile Filter Fabric.
D

Place smaller sized stones to fill voids between the larger sized stones.
END OF SECTION
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SECTION 02444

CHAIN LINK FENCES AND GATES

PART 1 GENERAL

1.1

A.

B.

1.2

1.3

SECTION INCLUDES

Fence framework, fabric, and accessories.

Excavation for post bases; concrete foundation for posts and center drop for gates.
Manua! gates and related hardware. ’

REFERENCES

ANSI/ASTM A123 - Zinc (Hot Dip Galvanized) Coatings on Iron and Steel Products.
ANSI/ASTM F567 - Installation of Chain-Link Fence.

ASTM A116 - Zinc-Coated (Galvanized) Steel Woven Wire Fence Fabric.

ASTM A120 - Pipe, Steel, Black and Hot-Dipped Zinc Coated (Galvanized) Welded and
Seamless: for Ordinary Uses.

ASTM A121 - Zinc-Coated (Galvanized) Steel Barbed Wire.
ASTM A153 - Zinc Coating (Hot-Dip) on Iron and Steel Hardware.
ASTM A392 - Zinc-Coated Steel Chain-Link Fence Fabric.

ASTM AS569 - Steel, Carbon (0.15 Maximum Percent), Hot-Rolled Sheet and Strip Commercial
Quality.

ASTM C94 - Ready-mixed Concrete.

Chain Link Fence Manufacturers Institute (CLFMI) - Product Manual.

FS RR-F-191 - Fencing, Wire and Post Metal (and Gates, Chain Link Fence Fabric, and
Accessories).

SYSTEM DESCRIPTION

Fence Height: 6 feet nominal.

Line Post Spacing: At intervals not exceeding 10 feet.

SUBMITTALS

Submit under provisions of Section 01300.

Shop Drawings: Indicate plan layout, spacing of components, post foundation dimensions,
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1.6

1.7

PART 2

2.1

23

hardware anchorage, and schedule of components.
Product Data: Provide data on fabric, posts, accessories, fittings and hardware.

Samples: Submit two samples of fence fabric, 12 X 12 inch in size illustrating construction and
finish,

Manufacturer’s Installation Instructions: Indicate installation requirements.
QUALITY ASSURANCE

Perform Work in accordance with manufacturer's instructions.

Maintain one copy of document on site.

QUALIFICATIONS

Manufacturer: Company specializing in manufacturing the products specified in this Section with
minimum three years documented experience.

FIELD MEASUREMENTS

Verify that field measurements are as indicated.
PRODUCTS

MANUFACTURERS

Merchants Metals, Inc. P. O. Box 820, Statesville, NC
Robinson Fence Co., 111 Springside Road, Ashville, NC
Substitutions: Under provisions of Section 01600.
MATERIALS

Framing (Steel): ASTM A120; Schedule 40 steel pipe, standard weight, one piece without
joints.

Fabric Wire (Steel): ASTM A392 zinc coated wire fabric.

Barbed Wire: ASTM A121 galvanized steel 12 gage ([2.5 mm) thick wire, 3 strands, 4 points at
3 inch (75 mm) o.c.

Concrete: ASTM C94; Normal Portland Cement, 2,500 psi strength at 28 days, 3 inch slump;
3/4 inch nominal sized coarse aggregate.

COMPONENTS
Line Posts: 1.9 inch (48 mm) diameter.
Corner and Terminal Posts: 3.5 inch diameter.
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2.5

PART 3

3.1

Gate Posts: 3.5 inch diameter.
Top and Brace Rail: 1.66 inch diameter, plain end, sleeve coupled.
Gate Frame: 1.66 inch diameter for fittings and truss rod fabrication.

Fabric: 2inch (51 mm) diamond mesh interwoven wire, 9 gage thick, top selvage twisted tight,
bottom selvage knuckle end closed.

Tension Wire: 6 gage thick steel, single strand.

Tie Wire: Aluminum alloy steel wire.

ACCESSORIES

Caps: Cast steel galvanized; sized to post diameter, set screw retainer.

Fittings: Sleeves, bands, clips, rail ends, tension bars, fasteners and fittings; steel.

Extension Arms: Cast steel galvanized to accommodate 3 strands of barbed wire, single arm,
sloped to 45 degrees.

Gate Hardware: Fork latch with gravity drop; two - 180 degree gate hinges per leaf and
hardware for padiock.

FINISHES

Components and Fabric: Galvanized to ANSI/ASTM A123; 2.0 oz/sq ft coating.
Hardware: Galvanized to ASTM A153, 2.0 oz/sq ft coating.

Accessories: Same finish as fabric.

EXECUTION

INSTALLATION

Install framework, fabric, accessories and gates in accordance with manufacturer's instructions.

Set intermediate, terminal and gate posts plumb, in concrete footings with top of footing 2
inches (50 mm) above finish grade. Slope top of concrete for water runoff.

Line Post Footing Depth Below Finish Grade: 2 feet.
Corner, Gate and Terminal Post Footing Depth Below Finish Grade: 3 feet.

Brace each gate and corner post to adjacent line post with horizontal center brace rail and
diagonal truss rods. Install brace rail, one bay from end and gate posts.

Provide top rail through line post tops and splice with 6 inch long rail sleeves.
Install center brace rail on corner gate leaves.
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Stretch fabric between terminal posts or at intervals of 100 feet (30 m) maximum, whichever is
less.

Position bottom of fabric 2 inches above finished grade.

Fasten fabric to top rail, line posts, braces, and bottom tension wire with tie wire at maximum
15 inches (380 mm) on centers.

Attach fabric to end, comer, and gate posts with tension bars and tension bar clips.
Install bottom tension wire stretched taut between terminal posts.
Install support arms sloped outward and attach barbed wire; tension and secure.

Install gate with fabric and vertical barbed wire to match fence. Install three hinges per leaf,
latch, catches, drop boit.

Provide concrete center drop to footing depth and drop rod retainers at center of double gate
openings.

ERECTION TOLERANCES
Maximum Variation From Plumb: 1/4 inch.
Maximum Offset From True Position: 1 inch.

Components shall not infringe adjacent property lines.

END OF SECTION
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SECTION 02511

AGGREGATE BASE COURSE

PART 1 GENERAL

1.01

1.02

1.03

WORK INCLUDED

A. Construct a single-course, dense, compacted gravel access road.

RELATED WORK

A Section 02201-Excavation

B. Section 02230--Fill

C. Section 02272 - Geotextile Fabrics for Construction

SUBMITTALS

A Submit test results under provisions of Section 01300, indicating that the Crushed
Stone meets the required specifications.

B. Crushed Concrete may be allowed. Submit applicable test results and request for

substitution under Section 01600. Also submit source of supply; Engineer may make
visual inspection.

PART 2 PRODUCTS

2.01

AGGREGATE

A.

Aggregate shall be crushed stone or crushed gravel, free from lumps or balls of clay
or other objectionable matter, and reasonably free from thin and elongated pieces of
dirt. Aggregates shall consist of angular fragments, durable and sound and shall be
reasonably uniform in density and quality.

Percentage of ware shall not exceed 50 after 500 revolutions and determined by ASTM
C 131.

Aggregate shall contain 75 percent by weight of pieces with two or more fractured
surfaces if material is crushed gravel.

Portion of aggregate passing No. 40 sieve shall be as follows:

Liquid Limit: Not more than 25 determined by ASTM D 4318.
Plastic Index: Not more than 6 determined by ASTM D 4318.

Gradation shall conform to Type 1 or Type 2 composite mixture gradation as specified
in Section 306 - Stabilized Aggregate Base Course of SC DH& PT.
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PART 3 EXECUTION

3.01

3.02

INSPECTION

A Engineer to inspect and approve subgrade to base course construction.

B. Apply water to dry foundations before placement and rework or recompact as
necessary.

PLACEMENT

A Cold-Weather Limitations:
1. Base-course construction shall be prohibited when atmospheric temperature is

below 35 degrees F.
2. Do not place base course on frozen subgrade.
3. Protect base course and subgrade in freezing weather and repair areas
damaged by freezing by reshaping and recompacting.

B. Preparation of Subgrade:
Clean of all foreign substances. Remove all unsuitable materials and replace with fill
materials. Correct any ruts or soft yielding spots or any areas with inadequate
compaction. Perform all wetting, drying, shaping and compacting required to a
suitable subgrade. Compact Subgrade as specified in Section 02230. Inspect for
adequate compaction and surface tolerances.

C. Grade Control
Establish and maintain by means of grade stakes.

D. Mixing and Placing of Materials:

Method shall be stationary plant or road-mix method at Contractor's option.
1. Stationary Plant Method:

a) Mix aggregate and water and make adjustments in aggregate, water,
and mixing time as required.

b) Deposit and spread material in a uniform layer and compact to the
thickness indicated and as specified below. Spread material uniformly
on the prepared subgrade from moving vehicles or spreader boxes.

) Level material to the required contour and grades with blade graders.

d) Remove those portions of the layer which become segregated in
spreading and replace with satisfactory mixture or remix as requested
by the Engineer.
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Road-Mix Method:

a) Place material without segregation of sizes and spread from spreader
boxes or moving vehicles equipped to spread material in layers of
uniform thickness.

b) Mix materials with blade graders, harrows, discs, or other approved
equipment. Continue initial mixing until the mixture is uniform
throughout.

c) Add water to the extent necessary to prevent segregation during

mixing operations.

d) Add material to the mixture in such amounts and sizes as requested
by the Engineer.

Shaping and Compacting Mixed Materials:

1.

2.

Compact in layers no less than three nor more than eight inches thick.

Roll to specified compaction requirements throughout full depth of layer with
tamping rollers, power rollers, rubber tired rollers or combination.

Shape and smooth by blading and rolling with power roller or rubber tired
roller, or both.

Hand-tamp in places not accessible to rolling equipment.

Aerate by blading graders, harrows, or other approved equipment when
mixture is moistened by rain.

Degree of Compaction:

Base compaction on weight per cubic foot of material passing 3/4-inch sieve and
compact to at least 98 percent of maximum density at optimum moisture as
determined by ASTM D 698.

Compaction Testing:

1.

The method of in-place compaction testing shall be as
follows:

a) Density - ASTM D 2922 (Nuclear Density Meter)
b) Moisture Content - D 3017

The minimum frequency of density and moisture content tests bill be as
follows:

a) At least one test each of density and moisture control every 2500
square feet of aggregate base course.
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b) At least one test each of density and moisture control when the
Engineer suspects the quality of moisture control or effectiveness of
compaction.

Remove or scarify and recompact aggregate base course failing to meet
required densities.

Removal of in-place material and replacement with approved new material will
be required if scarifying and recompaction do not produce the required
densities.

Surface Tolerances:

1.

Finished aggregate base course shall not be lower than indicated not higher
than 0.1-foot above that indicated.

Correct any deviation in excess of this amount by loosening, adding or
removing material, reshaping, watering, and compacting as requested by the
Engineer.

Maintenance:

Maintain finished aggregate base course in a condition satisfactory until approved and
accepted by the Engineer.

END OF SECTION
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SECTION 02605

MANHOLES AND CLEANOUTS

PART 1" GENERAL

1.01  WORK INCLUDED

A

Providing precast manhole sections, jointing materials, bases, top or cones, adjusting
rings, connections, castings, and appurtenances.

1.02 RELATED WORK

A

B.

Section 02221 - Trench Excavation, Backfill, and Compaction.

Section 02730 - Gravity Sewer Pipe (PVC).

1.08 REFERENCES

A

Precast Concrete Manholes and Adjusting Rings:
ASTM C 478 Standard Specification for Precast Reinforced Concrete Manhole

Sections.
Castings: ASTM A 48 Grade 30 Specffications for Gray Iron Castings.

Rubber Gaskets: ASTM C 443 Standard Specification for Joints for Circular Concrete
Sewer and Culvert Pipe, Using Rubber Gaskets.

Flexible Plastic Gaskets: Type B AASHTO M 198 Specification for Joints for Circular
Concrete Sewer and Culvert Pipe Using Flexible Watertight Gaskets, Type B Flexible
Plastic Gaskets.

PART 2 PRODUCTS

201 ACCEPTABLE MANUFACTURERS

A

B.

Castings: Neenah Foundry Company, Neenah, Wisconsin; East Jordan iron Works,
Inc., East Jordan, Michigan.

Substitutions: under provisions of Section 01600.

202 MATERIALS

A

Precast Concrete Manholes conforming to ASTM C 478.

1. Manhole Base: precast.

2 Joints: O-rings.

3. Pipe Connections: water stop gaskets or core and boot seals.
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B.

C.

4, Manhole Steps: Plastic, steel reinforced, spaced 12 inches on center,
continuous.

Manhole Castings
1. Frame and Cover

Mortar: Three parts masonry sand and one part Portland Cement by volume.

PART 3 EXECUTION

3.01  INSTALLATION

A

Pipe Connection: use water stop gasket or rubber boot to provide smooth, watertight
connection around pipe.

Form invert of manhole with stiff mortar and trowel smooth.

3.02 ADJUSTING CASTING

A.

Provide minimum of 12 inches of precast concrete, adjusting rings, maximum of 18
inches of adjustment.

Provide full 3/8 inch thick mortar beds for setting rings and casting.

Apply plaster coat of mortar to inner and outer surface of adjusting rings.

END OF SECTION
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SECTION 02606

METERING MANHOLE

PART 1 GENERAL

1.1

1.2

1.3

1.4

WORK INCLUDED

A Furnish and install a totally intergrated fiberglass package metering manhole.
B. Installation will include a concrete base.

RELATED WORK

A Section 02221 - Trench Excavation, Backfill and Compaction

B. Section 02730 - Gravity Pipe (PVC)

SUBMITTALS

A Submitt catalogue cut sheets detailing manhole and hold down lug locations.
B. Submitt installation installation details

REFERENCES

A. ASTM D 3753 - Standard Specification for Fiber Reinforced Manholes

PART 2 PRODUCTS

21

22

Design Requirements:

A. The Metering Manhole shall be a completely intergral unit consisting of: A 48 inch
corrosion resistant fiberglass reinforced plastic (FRP) manhole with sealed fiberglass
bottom, 48 inch diameter hinged fiberglass cover with locking hasp, fiberglass access
ladder, metering flume and internal instrument racks as required. The flume shall be a
3 inch Parshall type with end couplings sized to meate with 8 inch outside diameter
incommong and out gouing PVC pipe. Two neoprene boots with stainless steel
clamps sized to connect inlet and outlet poipes to the flume adapter. The manhole
will be equipped with hold-down brakets for anchoring the unit to a concrete slab.
Provide a 1/2 inch thick expanded polystyrene bead board for placement under the
manhole.

B. The flume shall be equipped with a pocket for a capacitance probe.
ACCEPTABLE MANUFACTURER
A Plasti-Fab, Inc

P. O. Box 100

Tualatin, OR 97062
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B. Local Representative: Johnston, Inc., Indian Trail, NC.

PART 3 EXECUTION

3.1

3.2

3.3

3.4

3.5

BASE

Install reinforced concrete cast-in-place base. Top shall be no more than 1/8 inch out of level
in 4 feet. Base shall be a minimum 2 feet larger than the inside diameter of the manhole.

MANHOLE INSTALLATION

The manhole shall be installed on the concrete base. A 1/2 inch thick expanded polystyrene
bead board will be supplied for placement on the concrete slab under the manhole. Lift the
manhole into place. Do not roll.

ANCHOR BOLTS

Install drill-in type anchor bolts at the hold-down lugs. Tighten to the manufacturer's
recommended torque.

PIPE LINE CONNECTIONS

Install rubber connector sleeves, furnished with manhole, over the pipeline at the inlet and
outlet of the manhole. Tighten stainless steel bands to seal sleeve to pipeline.

INSTRUMENTATION

Instrumentation will be furnished and installed under the Electrical Sections.

END OF SECTION
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SECTION 02613

CORRUGATED STEEL PIPE

PART 1 GENERAL

1.01

1.02

1.03

1.04

WORK INCLUDED

A Provide corrugated metal pipe and appurtenances.

RELATED WORK

A Section 01563 - Temporary Water Control

B. Section 01600 - Material and Equipment: Delivery, storage and handling.

C. Section 02221 - Trenching, Backfiling and Compacting
D. Section 02230 - Fill
REFERENCES

A AASHTO M36 Standard Specifications for Metallic (Zinc or Aluminum) Coated
Corrugated Steel Culverts and Underdrains.

UNIT PRICES
A Measure and pay for Corrugated Metal Pipe by the lineal foot in place. Fittings, apron

end walls, concrete collars and other miscellaneous appurtenances are incidental to
the installation of Corrugated Metal Pipe.

PART 2 PRODUCTS

2.01

2.02

ACCEPTABLE MANUFACTURERS

A. Armco Steel Corporation
Metal Products Division
Middletown, Ohio 45042

B. Republic Steel Corporation
Drainage Products Division
1436 Banbury Drive NE
Grand Rapids, Ml 49505

C. Substitutions: under provisions of Section 01600.

MATERIALS
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A Corrugated Steel Pipe: [state size, welded or riveted, etc], complying with AASHTO
M36.
B. Joints: [O-ring gasketed with Hugger band joint with external galvanized rods

and lug connections, or smooth stab-type connections]

C. Metal Apron End Walls: [ diameter, riveted, and complying with AASHTO M36.]

PART 3 EXECUTION

3.01

3.02

3.03

3.04

INSPECTION

A Inspect pipe, fittings, and other appurtenances before installation to verify quality of
materials.

B. Bends to be prefabricated.

PREPARATION

A Remove dirt and foreign material from pipe before assembly.

INSTALLATION

A Install pipe and appurtenances to the line and grade shown on the Drawings.

B. Backfill with care to ensure complete filling and compaction.

C. Form field joints by joining sections together with a band botlted firmly in place.

D. The maximum tolerance for grade is 0.10 foot.

FIELD QUALITY CONTROL

A Engineer to make visual inspection prior to backfilling.

END OF SECTION
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SECTION 02615

PRESSURE PIPE - SCHEDULE 40 & 80 PVC

PART 1 GENERAL

1.1

1.2

1.3

WORK INCLUDED

A Solid wall pipe used for vacuym and pressure service.

8. Pipe fittings to match the schedule of the connecting pipe.

RELATED WORK

A Section 01600 - Material and Equipment: Delivery, Storage, and Handling

B. Section 02221 - Trenching, Backfilling, and Compacting

C. Section 02230 - Fill

D. Section 02620 - Jet Pump Systems

E. Section 02641 - Valves

REFERENCES

A ASTM F402 - Practice for safe handling of solvent cements and primers used for
joining thermoplastic pipe and fittings.

B. ASTM D1784 - Specification for rigid Poly (Vinyl Chloride) (PVC) compounds and
chlorinated Poly (Vinyl Chloride) (CPVC) compounds.

C. ASTM D1785 - Poly (Vinyl Chloride) (PVC) plastic pipe, Schedules 40, 80, and 120.

D. ASTM D2464 - Threaded Poly (Vinyl Chloride) (PVC) plastic pipe fittings, Schedule 80.

E. 4A(?TM D2466 - Socket-type Poly (Vinyl Chloride) (PVC) plastic pipe fittings, Schedule

F. IB\gTM D2467 - Socket-type Poly (Vinyl Chloride) (PVC) plastic pipe fittings, Schedule

G. ASTM D2564 - Solvent Cements for Poly (Vinyl Chioride) (PVC) plastic pipe and
fittings.

H. ASTM D2672 Standard Specification for Joints for IPS PVC Pipe Using Solvent

Cement.

ASTM D2774 - Practice for Underground Installation of Thermoplastic Pressure Piping.
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J ASTM D2855 - Making Solvent-Cemented joints with Poly (Vinyl Chloride) (PVC) pipe
and fittings.
1.4 DELIVERY, STORAGE, AND HANDLING
A Comply with requirements of Section 01600 - Material and Equipment.
B. Protect pipe from the sun and heat sources. Provide adequate ventilation.
1.5 SUBMITTALS
A Submit product data under provisions of Section 01300.

B. Include data on pipe materials, pipe fittings, primer description, solvent cement type
and accessories.

PART 2 PRODUCTS
2.1 ACCEPTABLE MANUFACTURERS
A Pipe:

Eslon Thermoplastics, Inc.
P.O. Box 240696
Charlotte, NC 28224
Carlon Electrical Sciences, Inc.
25701 Science Park Dr.
Cleveland, OH 44122
Harvel Plastics, Inc
P. O. Box 757
Easton, PA 18042
Charlotte Pipe and Foundry Co.
P.O. Box 35430
Charlotte, NC 28235

Substitutions: Under provisions of Section 01600.
B. Fittings shall be manufactured by the pipe supplier.

22 MATERIALS

A PVC material used in the manufacture of the pipe and fittings shall conform to cell
designation 12454-B (formerty known as Type 1, Grade 1) as defined by ASTM D1784.

B. PVC Pipe: ASTM D1785, ASTM D2466 and ASTM D2467 solid wall with socket-type
ends, complete with required couplings and fittings.
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C. Joints: Threaded connections shall use American Standard Taper Pipe threads and
joint compounds using tetrafluoroethylene resins. Solvent weld shall conform to ASTM
D2855, except heavy-bodied solvent cement shall be used for all pipe sizes and
schedules.

D. Primers: ASTM F402 and F656.

E. Solvent Cements: ASTM D2564.

F. Supply pipe for the work by the same manufacturer.

PART 3 EXECUTION

3.1 INSPECTION

A. Inspect pipe, fittings, and other appurtenances before instaliation to verify quality of
material.
B. Confirm pipe schedule, size and designation prior to installation.

3.2 PREPARATION
A. Ream pipe and tube ends. Remove burrs.

B. Remove dirt and foreign material, inside and outside, from pipe and fitting materials
before assembly.

C. Make straight field cuts without chipping or cracking pipe.

3.3 INSTALLATION

A. Form joints in accordance with the jointing method specified.

B. Install pipe and fittings to the line and grade specified on the drawings with bell end
upstream.

C. Lay pipe from the low end towards the high point. Provide continuous, smooth invert.

D. The maximum allowable tolerance for grade is 0.05 feet.

E. Construct Select Granular Fill for the pipe bed as well as over the pipe, with care to

avoid damage to the pipe. Minimize traffic and turning of traffic over pipe.

3.4 FIELD QUALITY CONTROL

A Engineer to make visual inspection prior to backfilling.
B. When using solvent weld joints, provide adequate ventilation for solvent.
C. Flush pipe with sewer cleaning equipment when construction is completed, prior to

final acceptance.
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D.

Pressure test the system in accordance with accepted testing proceedures.

END OF SECTION
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SECTION 02620

JET PUMP SYSTEM

PART 1 GENERAL

1.1 WORK INCLUDED
A. Provide and install a jet pump system in each production well noted.
B. The system consists of the venturi-type eductor, suction piping and check valves,
supply piping and hose, and the double pipe pitiess adaptor.
1.2 RELATED WORK
A Section 02030 - Drilling, Sampling and Well Installation
B. Section 02615 - Pressure Piping - Schedule 40 & 80 PVC
C. Section 02641 - Valves
1.3 SUBMITTALS
A. Comply with Sections 01300 and 01600.
B. Submit catalogue cut sheets for each type of piece provided.
PART 2 PRODUCTS
2.1 HOSE
A. High pressure flexible hose consisting on an inner fluid carrying tube wrapped by a
braided reinforcement with an outer protective covering. Minimum operating pressure
of the hose shall be 200 psi.
B. Hose shali be supplied with crimpped, male pipe fittings at each end.
C. Hose shall be Aeroquip number 2681 or approved equal.
22 EDUCTOR
A The eductor shall be a two piece cast bronze venturi type jet. It shall have machined
throat section and three pipe connections: supply, discharge, and suction. Nominal
size shall be 1 inch.
B. The eductor shall be manufactured by Penberthy as model number LH.
23 PITLESS ADAPTER
A A pitless adapter is a means of connecting pipes through the well casing. Once

installed no access is required to the installation. The adapter shall be designed for
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2.5

two pipes: 1-inch supply and a 1%-inchreturn. The adapter shall be made of red
brass and be machined for an O-ring seal and supporting lip.

B. The pitless adapter shall be Model LD-2-X as manufactured by Midwest-Dicken
Manufacturing Co., Huntley, IL or approved equal.

PIPING AND VALVES

A Piping shall be PVC Pressure Pipe Schedule 80, with threaded fittings.

B. Double check valves shall be installed in the suction line.

BAILER SLEEVE

A A bailer sleeve for providing access into the well without interfering with the jet pump
piping shall be provided. The sleeve shall be Schedule 80, flush threaded PVC well
casing pipe furnished with O-rings. Pipe and threads shall be in accordance with
ASTM F 480.

B. The bottom 10 feet of the sleeve shall be machine slotted screen with a slot size of

0.01 inches. A standard well bottom plug shall be fitted on the bottom of the screen.

PART 3 EXECUTION

3.1

3.2

3.3

INSPECTION

A Check pipe and hose designations, sizes and lengths before assembly.

B. Check proper operation of the valves.

PREPARATION

A. Preassemble PVC pipe around jet eductor. Measure to insure assembly will fit into 6-
inch well casing.

B. Install pitless adaptor on well casing.

INSTALLATION

A Make up all pieces and hydrostatic pressure test at 200 psi. If no visable leaks are
observed then continue with installation. Tighten or remake leaking joints and retest.

B. Install bailer sleeve into well.

C. Install jet pump assembly carefully into well and insert into pitless adaptor.

END OF SECTION
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SECTION 02641

VALVES
PART 1 GENERAL
1.01 WORK INCLUDED
A Provide valves and appurtenances as shown on the plans and as specified herein.
1.02 RELATED WORK |
A Section 01500 - Construction Facilities and Temporary Controls

Section 01600 - Material and Equipment: Delivery, storage and handling.

B
C. Section 02221 - Trenching, Backfilling and Compacting
D Section 02230 - Fill
E Section 02615 - Pressure Pipe Schedule 40 & 80 PVC
PART 2 PRODUCTS
2.01 GENERAL MATERIAL DESCRIPTION
A Valves and appurtenances shall be the type, size and class shown on the plans.
Valves aboveground or installed within structures shall have socket weld ends.
Valves shall be furnished with operating devices as specified or shown. Valves shall
be at least the same class as the pipe on which they are used. All exposed metal
valves shall be shop primed.

B. Substitutions: under provisions of Section 01600.

202 VALVE TYPES AND MATERIALS
A Ball Valves
B. Check Valves
C. Globe Valves
D. Air Release Valves
PART 3 EXECUTION
3.01 INSPECTION
A Inspect valves before installation to verify quality of materials.
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3.02

3.03

3.04

B. Check that the proper valve type and jointing system is being used.
PREPARATION

A Remove dirt and foreign material from valve before assembly.
INSTALLATION

A Install valves in the locations and positions shown on the Drawings.

B. On subsurface installations backfill with care to ensure complete filling and

compaction. Provide valve box over actuator.

FIELD QUALITY CONTROL

A Engineer to make visual inspection prior to backfilling.

END OF SECTION
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PART 1 GENERAL

1.1 WORK INCLUDED

A

SECTION 02730

GRAVITY SEWER PIPE (PVC)

Install a gravity sewer line from the treatment plant site to the outfall as shown on the

drawings.

1.2 RELATED WORK

A

B.

Section 02221 - Trenching, Backfill and Compaction

Section 02605 - Manholes and Cleanouts

1.3 REFERENCES

A

F.

ASTM D2321

ASTM D2665

ASTM D2672

ASTM D3034

ASTM D3212

ASTM F 477

Standard Practice for Underground Installation of Flexible
Thermoplastic Sewer Pipe.

Standard Specification for Poly(Viny! Chloride) (PVC) Plastic Drain,
Waste, and Vent Pipe and Fittings.

Standard Specification for Joints for IPS PVC Pipe Using Solvent
Cement.

Standard Specification for Type PSM Poly(Vinyl Chloride) (PVC) Sewer
Pipe and Fittings. Use gasketed joints only.

Standard Specification for Joints for Drain and Sewer Plastic Pipes
Using Flexible Elastomeric Seals.

Specification for Elastomeric Seals (Gaskets) for Joining Plastic Pipe.

1.4 DELIVERY, STORAGE, AND HANDLING

A

B.

Comply with requirements of Section 01600 - Material and Equipment.

Protect pipe from the sun and heat sources. Provide adequate ventilation.

1.5 SUBMITTALS

A

Comply with Sections 01300 and 01600.

Submit catalogue cut sheets for pipe, fittings, and jointing system.
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PART 2 PRODUCTS
2.1 PIPE AND FITTINGS
A Pipe:

Eslon Thermoplastics, Inc.
P.O. Box 240696
Charlotte, NC 28224
Carlon Electrical Sciences, Inc.
25701 Science Park Dr.
Cleveland, OH 44122
Harvel Plastics, Inc
P. O. Box 757
Easton, PA 18042
Charlotte Pipe and Foundry Co.
P.O. Box 35430
Charlotte, NC 28235
Substitutions: Under provisions of Section 01600.

B. Fittings shall be manufactured by the pipe supplier.

PART 3 EXECUTION

3.1 INSPECTION

A. Inspect pipe, fittings, and other appurtenances before installation to verify quality of
material.
B. Confirm pipe schedule, size and designation prior to installation.

32 PREPARATION
A Ream pipe and tube ends. Remove burrs.

B. Remove dirt and foreign material, inside and outside, from pipe and fitting materials
before assembly.

C. Make straight field cuts without chipping or cracking pipe.

33 INSTALLATION

A Form joints in accordance with the jointing method specified.
B. Install pipe and fittings to the line and grade specified on the drawings with bell end
upstream.
C. Lay pipe from the low end towards the high point. Provide continuous, smooth invert.
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E.

The maximum allowable tolerance for grade is 0.05 feet.

Construct Select Granular Fill for the pipe bed as well as over the pipe, with care to
avoid damage to the pipe. Minimize traffic and turning of traffic over pipe.

34 FIELD QUALITY CONTROL

A

Engineer to make visual inspection prior to backfilling.
When using solvent weld joints, provide adequate ventilation for solvent.

Flush pipe with sewer cleaning equipment when construction is completed, prior to
final acceptance.

Pressure test the system in accordance with accepted testing proceedures.

END OF SECTION
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3.03

PLACEMENT

A. Place topsoil to a uniform depth of 6 inches.

B. Finish grade to elevations shown within 0.10 foot.
C. Break down clods and lumps.

END OF SECTION
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mixtures available in any locale requires careful scrutiny as to soil types, type of service expected,
degree of traffic and use, as well as life expectancy and maintenance expected.]

Common Name of Seed Lbs. per Planting
Acre Dates
A Type 1R
Common Bermuda (hulled) 20 March 15-
Sericea Lespedeza 50 Aug. 14
(scarified)
Kentucky 31 Fescue 50
Pensacola Bahia 15
B. Type 1U
Common Bermuda (hulled) 20 March 15-
Sericea Lespedeza 50 Aug. 14
(scarified)
Kentucky 31 Fescue 60
C. Type 2R
Kentucky 31 Fescue 50 Aug. 15-
Sericea Lespedeza 80 March 14
(unhulled, unscarified)
Common Bermuda (hulled) 30
Pensacola Bahia 30
Reseeding Crimson Clover 20
Annual Ryegrass 5
Rye Grain 20
D. Type 2U
Kentucky 31 Fescue 80 Aug. 15-
Sericea Lespedeza 80 March 14
{unhulled, unscarified)
Common Bermuda (hulled) 30
Annual Ryegrass 15
E. Type T
Annual Sudan Grass 40 April 1-
(Sweet or Tift) Aug. 15
F. Type T2
Brown Top Millet 50 April 1-
Aug. 15
G Type T3
Rye Grain 55 Aug. 16-
Annual Ryegrass 15 March 31

2.02 ACCESSORIES

A Muiching Material: Oat or wheat, straw, free from weeds, foreign matter detrimental to
plant life, and dry. Hay or chopped cornstalks are not acceptable.
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SECTION 02931

PART 1 GENERAL

1.01

1.02

1.03

1.04

1.05

SEEDING
WORK INCLUDED
A Preparation of topsoil.
B. Seeding.
C. Hydroseeding.
D. Muiching.
RELATED WORK
A Section 02230 - Fill
B. Section 02921 - Topsoil
C. Section 02935 - Fertilizer
DEFINITIONS
A Weeds: Includes, but is not limited to, Dandelion, Jimsonweed, Quackgrass, Horsetalil,

Morning Glory, Rush Grass, Mustard, Lambsquarter, Chickweed, Cress, Crabgrass,
Canadian Thistle, Nutgrass, Poison Oak, Blackberry, Tansy Ragwort, Bermuda Grass,
Johnson Grass, Poison Ivy, Nut Sedge, Nimble Will, Bindweed, Bent Grass, Wild
Garlic, Perennia!l Sorrel, and Brome Grass.

QUALITY ASSURANCE

A Provide seed mixture in containers showing percentage of seed mix, year of
production, net weight, date of packaging, and location of packaging.

DELIVERY, STORAGE AND HANDLING

A Deliver grass seed mixture in sealed containers. Seed in damaged packaging is not
acceptable.
B. Seed which is wet, molidy, or otherwise damaged is not acceptable.

PART 2 PRODUCTS

2.01

SEED MIXTURE

[Review local DOT Specifications or consult in-house landscape architects to ascertain best seed
mixture for intended use and climate conditions. Edit section carefully. The wide range of seed
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B. Water: Clean, fresh, and free of substances or matter which could inhibit vigorous
growth of grass.

PART 3 EXECUTION
3.01 INSPECTION

A Beginning of installation means acceptance of existing site conditions.
3.02 PREPARATION OF TOPSOIL

A Smooth topsoil to finish grades.

B. Remove stones or objects over 2 inches in diameter, foreign materials, weeds, and
undesirable plants and their roots. Remove contaminated topsoil.

C. Apply fertilizer immediately before seeding in accordance with Section 02935.

3.03 SEEDING

A Apply seed at the rate specified for the seed type, evenly in two intersecting
directions. Rake in lightly.
B. Do not sow immediately following rain, when ground is too dry, or during windy
periods.

3.04 HYDROSEEDING
A Apply seeded slurry at a rate of | ] Ibs. per 1000 sq. ft. evenly in two
intersecting directions, with a hydraulic seeder. Do not hydroseed area in excess of
that which can be mulched on same day.

3.05 MULCHING

A Immediately following muiching, roll mulched area. On large areas, a cultipacker may
be used to roll and cover the seed.

3.06 WATERING

A Apply water with a fine spray immediately after each area has been muiched. Saturate
soil to a depth of 4 inches.

B. Keep the surface layer of soil damp by frequent light watering with a fine spray during
the germination period when rainfall is insufficient.

END OF SECTION
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PART 1

1.1

A.

1.2

o o0 = »

1.3

1.4

1.5

SECTION 11510

CENTRIFUGAL PUMPS
GENERAL
SECTION INCLUDES
Base mounted pumps.
RELATED SECTIONS
Section 15170 - Motors.
Section 15260 - Piping Insulation.
Section 15280 - Equipment Insulation.
Section 16180 - Equipment Wiring Systems: Electrical characteristics and wiring connections.
REFERENCES
UL 778 - Motor Operated Water Pumps.
NFPA 70 - National Electrical Code.
PERFORMANCE REQUIREMENTS
Ensure pumps operate at specified system fluid temperatures without vapor binding and
cavitation, are non-overioading in parallel or individual operation, and operate within 25 percent
of midpoint of published maximum efficiency curve.
SUBMITTALS
Submit under provisions of Section 01300.
Product Data: Provide certified pump curves showing performance characteristics with pump
and system operating point plotted. Include NPSH curve when applicable. Include electrical

characteristics and connection requirements.

Manufacturer's Installation Instructions: Indicate hanging and suppont requirements and
recommendations.

Millwright's Certificate: Cenrtify that base mounted pumps have been aligned.

OPERATION AND MAINTENANCE DATA

Submit under provisions of Section 01700.

Operation and Maintenance Data: Include installation instructions, assembly views, lubrication

instructions, and replacement parts list.
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1.7 QUALIFICATIONS

A Manufacturer: Company specializing in manufacture, assembly, and field performance of pumps
with minimum three documented years experience.

B. Alignment: Base mounted pumps shall be aligned by qualified millwright.
1.8 REGULATORY REQUIREMENTS

A Products Requiring Electrical Connection: Listed and classified by UL as suitable for the
purpose specified and indicated.

1.9 EXTRA MATERIALS

A Furnish under provisions of Section 01700.

B. Provide one set of mechanical seals for each pump.
PART 2 PRODUCTS
2.1 BASE MOUNTED PUMPS

A. Goulds Pumps, inc Product Model 3196 MTX.

B. Substitutions: Under provisions of Section 01600.

C. Type: Horizontal shaft, single stage, direct connected, veritcally split casing, for 250 psig (1720
kPa) maximum working pressure.

D. Casing: Cast iron, with suction and discharge gage ports, renewable bronze casing wearing
rings, drain plug, flanged suction and discharge.

E. Impelier: Bronze, fully open, keyed to shaft.
F. Bearings: Grease lubricated roller or ball bearings.

G.  Shaft: Alloy steel with copper, bronze, or stainless steel shaft sleeve.

H. Seal: Carbon rotating against a stationary ceramic seat, 212 degrees F (107 degrees C)
maximum continuous operating temperature.

l Drive: Flexible coupling with coupling guard.

J. Baseplate: Cast iron or fabricated steel with integral drain rim.

K Performance: Flow (gpm) Head (feet)
1. System "A* Pump 300 320
2. System *B* Pump 250 360

L Electrical Characteristics:
1. 50 hp.
2. 230 volts, three phase, 60 Hz.
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PART 3

3.1

3.2

3.3

3. Refer to Section 16180.

4, Motor: 3550 rpm unless specified otherwise; refer to Section 15170.

5. Wiring Terminations: Provide terminal lugs to match branch circuit conductor quantities,
sizes, and materials indicated. Enclose terminal lugs in terminal box sized to NFPA 70.

EXECUTION

PREPARATION

Verify that electric power is available and of the correct characteristics.
INSTALLATION |

Install in accordance with manufacturer’s instructions.

Provide access space around pumps for service. Provide no less than minimum as
recommended by manufacturer.

Decrease from line size with long radius reducing elbows or reducers. Support piping adjacent
to pump such that no weight is carried on pump casings. For close coupled or base mounted

pumps, provide supports under elbows on pump suction and discharge line sizes 4 inches (102
mm) and over, [Refer to Section 15245.]

Provide line sized shut-off valve and [strainer] [pump suction fitting] [ ] on pump suction,
and line sized [soft seat check valve and balancing valve] {combination pump discharge valve]
on pump discharge.

Provide air cock and drain connection on horizontal pump casings.

Check, align, and certify alignment of base mounted pumps prior to start-up.

Install base mounted pumps on concrete slab with anchor bolts, set and level, and grout in
place.

Lubricate pumps before start-up.

SCHEDULES

Drawing Code P-1 P-2
Manufacturer Goulds
Model 3196 MTX
Seal Type Mechanical
Flow Capacity (gpm) 300 250
Head Pressure (feet) 320 360
Efficiency (Min) 63% - 60%
Impeller Diameter 8.7 a9.1"
Shut-off Head 350 395
Motor Size 50 50

END OF SECTION
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SECTION 13208

TANKS (FIBERGLASS WOUND)

PART 1 - GENERAL

1.1

1.2

13

1.4

DISCRIPTION

The tank is to be used to hold recovered water from the groundwater recovery system. It will
also be used as a wet well for the recirculation pumps. Excess returmed water will overflow
imo a treatment system. The tank is to be mounted on a concrete pad and will be exposed to
outside ambient conditions in the mid-South. The tank may be fitted with heating cables to
prevent freezing of the contained liquid.

REFERENCES

Tank shall be constructed in accordance with ASTM Designation D 3299-88.

SUBMITTALS

Submit drawings, catalog cut sheets and material of manufacture data as required in Section
1300.

JOB CONDITIONS

The constituents of concern, their concentration in the groundwater to be stored are listed in
the following table:

Contaminate Untreated influent
(ppm)
*
1,2-Dichloroethane 0.002-1.2
1,1-Dichloroethane 0.002-2.8
1,2-Dichloroethene 0.001-0.028
Tetrachloroethene 0.026-0.49
1,1,1-Trichloroethane 0.001-2.8
1,1,2-Trichloroethane 0.003-0.016
Trichloroethene 0.008-1.4
Operating Criteria:
Average overflow 100 gpm
Minimum water temperature S5°F
Maximum water temperature 95°F
Minimum air temperature 18°F
Maximum air temperature 95°F
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PART 2 - PRODUCTS

2.1

2.2

23

MANUFACTURERS

The tank manufacturer shall have manufactured this type of tank for a continuous period of
five years.

MATERIALS

A Resin shall be a commercial-grade corrosion-resistant thermoset with untraviolet
absorbers added to improve weather resistance.

B. Glass fiber reinforcement shall be commercial-grade E-type.

FABRICATION

A Tank shall be designed as having a fully supported bottom.

B. Tank shall be provided with hold downs that are intergrally wound into the tank wall.
C. Tank shall be provided with the nozzles as shown on the attached data sheet.

PART 3 - EXECUTION

3.1

3.2

3.3

EXAMINATION

Examine the unit carefully when it arrives on-site for damage from shipping and loading.
Check for spare parts and manuals.

INSTALLATION

Tank shall be installed in the location shown on the drawings. Lifting lugs shall be used to lift
the tank. Tank nozzles shall not be used to suppon the attached piping.

PROTECTION
Provide clear zone around the unit to prevent accidental hitting, or movement, both at the

storage area and after installation.

(Tank Data Sheet Follows This Sheet)
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2" Coupling

TANK DATA SHEET

6" Nozzle

24" Manway / 4" Vent
6" Nozzle /

£

:

.10"

END OF SECTION
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SECTION 13235
AIR STRIPPING SYSTEM
PART 1 - GENERAL
1.01  SYSTEM DISCRIPTION
The air stripping system will remove organic compounds from the groundwater. The
groundwater is aerated by passing through perforated trays and forcing air up througn the

perforations. The resulting turgulent action and high surface area allow the disolved arganic
compounds to be released to the atmosphere and discharged with the forced air.

1.02 SUBMITTALS
Submit drawings, catalog cut sheets and operating and maintenance data as required in

Section 1300
1.03 JOB CONDITIONS

The constituents of concem, their concentration in the groundwater and the required effluent
limitations are listed in the following table:

l Contaminate Untreated influent Effluent requirements
(ppm) (pPb)
1,2-Dichloroethane 0.002-1.2 40
1,1-Dichloroethane 0.002-2.8 57
1,2-Dichloroethene 0.001-0.028 No Limit
Tetrachloroethene 0.026-0.49 132
1,1,1-Trichloroethane 0.001-2.8 No Limit
1,1,2-Trichloroethane 0.003-0.016 No Limit
Trichloroethene 0.008-1.4 - 40

Operating Criteria:

Average flow 100 gpm
Minimum water temperature 55°%F
Minimum air temperature 18°F

1.04 START-UP ASSISTANCE

The manufacturer shall provide one (1) 8-hour day on-site to assist in start-up and training of
personne! in the operation of this equipment.



PART 2 - PRODUCTS
201 MANUFACTURERS
The unit shall be manufactured by North East Environmental Products or approved equal.
2.02 COMPONENTS
The unit shall consist of a set of perforated trays, sump tank, blower, operating switches and
controls all mounted on a steel skid frame. All components shall be suitable for service in

outside ambient conditions at the site. Electrical enclosures shall be NEMA 3R or higher,
motors shall be TEFC.

203 MATERIALS

Trays, demister, and sump tank shall be constructed of 304L stainless steel. The Skid frame
shall be constructed of carbon steel.

204 FABRICATION

The unit shall be fabricated, tested and painted at the site of manufacture. No fabrication
shall be required at the site.

PART 3 - EXECUTION
3.01 EXAMINATION

Examine the unit carefully when it arrives on-site for damage from shipping and loading.
Check for spare parts and manuals.

3.02 INSTALLATION
Install the unit in the location shown. Make connections for the feed line, discharge line and

power service. Install miscellaneous valves and fittings as required to complete the
operational unit as directed by the manufacturer’s instructions.

3.03 PROTECTION

Provide clear zone around the unit to prevent accidental hitting, or movement, both at the
storage area and after installation.

END OF SECTION




SECTION 15260

PIPING INSULATION

PART 1 GENERAL

1.1

A

B.

1.2

1.3

1.4

SECTION INCLUDES

Piping insulation.

Jackets and accessories.

RELATED SECTIONS

Section 02615 - Pressure Pipe - Schedule 40 & 80.

Section 02730 - Gravity Pipe (PVC).

REFERENCES

ASTM B209 - Aluminum and Aluminum-Alloy Sheet and Plate.

ASTM C177 - Steady-State Heat Flux Measurements and Thermal Transmission Properties by
Means of the Guarded-Hot-Plate Apparatus.

ASTM C335 - Steady-State Heat Transfer Properties of Horizontal Pipe Insulation.

ASTM C518 - Steady-State Heat Flux Measurements and Thermal Transmission Propemes by
Means of the Heat Flow Meter Apparatus.

ASTM C533 - Calcium Silicate Block and Pipe Thermal Insulation.

ASTM C585 - Inner and Outer Diameters of Rigid Thermal Insulation for Nominal Sizes of Pipe
and Tubing (NPS System).

ASTM C921 - Properties of Jacketing Materials for Thermal Insulation.

ASTM EB84 - Surface Burning Characteristics of Building Materials.

ASTM E96 - Water Vapor Transmission of Materials.

NFPA 255 - Surface Burning Characteristics of Building Materials.

UL 723 - Surface Buming Characteristics of Building Materials.

SUBMITTALS

Submit under provisions of Section 01300.

Product Data: Provide product description, list of materials and thickness for each service, and

locations.
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1.5

1.6

PART 2

2.1

Manufacturer's Installation Instructions: Indicate procedures which ensure acceptable
workmanship and installation standards will be achieved.

QUALIFICATIONS

Applicator: Company specializing in performing the work of this section with minimum three
years experience.

DELIVERY, STORAGE, AND HANDLING
Deliver, store, protect, and handle products to site under provisions of Section 01600.

Deliver materials to site in original factory packaging, labelled with manufacturer’s identification,
including product density and thickness.

Store insulation in original wrapping and protect from weather and construction traffic.
Protect insulation against dirt, water, chemical, and mechanical damage.
ENVIRONMENTAL REQUIREMENTS

Maintain ambient temperatures and conditions required by manufacturers of adhesives, mastics,
and insulation cements.

Maintain temperature during and after installation for minimum period of [24] [ ] hours.

PRODUCTS

HYDROUS CALCIUM SILICATE

Manufacturers:

1. { ] Model | ]-

2. Other acceptable manufacturers offering equivalent products.
a) [ __] Model | .
by [ ] Model [ ].
) [ ] Model | ].

Insulation: ASTM C533; rigid molded white; asbestos free.

1. 'K (ksi') value: ASTM C177 and C518; 0.44 at 300 degrees F (0.060 at 147 degrees C).
2. Maximum Service Temperature: 1500 degrees F (815 degrees C).

3. Density: 13 Ib/cu ft (208 kg/cu m).

Tie Wire: 18 gage stainless steel with twisted ends on maximum 12 inch (300 mm) centers.

Insulating Cement

1. Manufacturers:
a) I ] Model | ].
b) { ] Model | ].
c) I ] Model | ].

2. ASTM C449.
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2.2

PART 3

3.1

3.2

3.3

JACKETS

Aluminum Jacket: ASTM B209.

Thickness: 0.016 inch

Finish: Embossed.

Joining: Longitudinal slip joints and 2 inch (50 mm) laps.

Fittings: 0.016 inch thick die shaped fitting covers with factory attached protective liner.
Metal Jacket Bands: 3/8 inch (10 mm) wide; 0.015 inch thick aluminum.

arOND~

EXECUTION

EXAMINATION

Verify that piping has been tested before applying insulation materials.

Verify that surfaces are clean, foreign material removed, and dry.
INSTALLATION

Install materials in accordance with manufacturer's instructions.

On exposed piping, locate insulation and cover seams in least visible locations.

Insulated dual temperature pipes or cold pipes conveying fluids below ambient temperature:
1. Provide vapor barrier jackets, factory applied or field applied.

2. Insulate fittings, joints, and valves with molded insulation of like material and thickness as
adjacent pipe.
3. Insulate entire system including fittings, valves, unions, flanges, strainers, flexiblie

connections, [pump bodies,] and expansion joints.

For insulated pipes conveying fluids above ambient temperature:

1. Provide standard jackets, with or without vapor barrier, factory applied or field applied.

2. Insulate fittings, joints, and valves with insulation of like material and thickness as
adjoining pipe.

Finish insulation at supports, protrusions, and interruptions.
For exterior applications, provide vapor barrier jacket. Insulate fittings, joints, and valves with

insulation of like material and thickness as adjoining pipe, and finish with glass mesh reinforced
vapor barrier cement. Cover with aluminum jacket with seams located on bottom side of

horizontal piping.
For heat traced piping, insulate fittings, joints, and valves with insulation of like material,

thickness, and finish as adjoining pipe. Size large enough to enclose pipe and heat tracer.
Cover with aluminum jacket with seams located on bottom side of horizontal piping.

TOLERANCE

Substituted insulation materials shall provide thermal resistance within 10 percent at normal
conditions, as materials indicated.
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34 HYDROUS CALCIUM SILICATE INSULATION SCHEDULE
PIPING SYSTEMS PIPE SIZE THICKNESS
Inch (mm) Inch (mm)
A.  Above Grade Pressure Pipe
B. Above Grade Gravity Pipe

C. Pump Heads

END OF SECTION
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SECTION 15489

SOIL VAPOR EXTRACTION SYSTEM

PART 1 - GENERAL

1.01

1.02

1.03

1.04

SYSTEM DESCRIPTION

The soil vapor extraction (SVE) system will remove volatile and some semi-volatile organic
compounds from vadose zone soils (soil located above ground water) in three designed
areas. Vapor extraction wells are installed in the areas of interest and piped into a central
header which leads to a vacuum unit. As a vacuum is applied to the site soils, recovered
vapors flow through the central header, into the vacuum unit and are then discharged to the
atmosphere.

SUBMITTALS

Submit drawings catalog cut sheets and operating and maintenance data as required in
Section 1300.

JOB CONDITIONS

The performance criteria for the vacuum unit is listed below:

Inlet Capacity 630 ICFM

Inlet Temperature 68°F

Inlet Pressure 10.9* Hg vacuum
Discharge Pressure 14.7 psia

Blower Speed 2000 to 2400 rpm
START UP ASSISTANCE

The manufacturer shall provide one (1) 8-hour day on-site to assist in start-up and training of
personnel in the operations of the vacuum unit. The manufacturer shall also provide three (3)
copies of operation and maintenance manuals.

PART 2 - PRODUCTS

2.01

2.02

MANUFACTURE
The vacuum unit shall be manufactured by Brown and Morrison or approved equal.
COMPONENTS

The vacuum unit shall consist of a skid mounted blower package to include the following
components:

(1) Roots 59 U-RAI Vacuum Blower or Approved Equal

(1)  OSHA Standard V-belt Guard

0,238 10.dcr/dme3 Page 1
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3* Vacuum Spring Relief valve rated for 1300 CKM at set vacuum of 10 inches of
mercury.

5' Universal Silencer - Separator (condensate tray) capacity 16 gallons with sight
gauge. Universal Silencer Model V1-5 or approved equal.

5° Inlet Air Filter with weather hood with rated capacity of 750 CFM.

5" In Line Dry Type Filter, Standard Silencers Model F65-5.7

§' Chamber - absorptive discharge silencer, Universal Silence or approved equal.
Vacuum Gauge, Bourdon type 2'4'dial 0-30* Hg vacuum as manufactured by Ashcroft.
Pressure Gauge, Bourdon type 2!4"diameter 0-15 psig as manufactured by Ashcroft.
Discharge Thermometer 3* dial 50 - 200°F scale.

High Discharge Air Temperature Switch NEMA 7 with thermowell, copper bulb and
capillary.

Differential Pressure Switch, explosion proof. Mercoid Model Number PGW-3-1 with
adjustable operating range 1-30° water.

2'4*Sponsler Flowmeter explosion proof enclosure.

High liquid level switch for inlet silencer/condensak trap, explosion proof.

Control Panel, explosion proof enclosure, containing the following:

- Across-The-Line Magnetic, pushbutton starter for blower motor, explosion-
proot

- Pushbuttons for start-stop

- Run light with contacts for remote

- 24 hour 7 day clock timer

20 hp, 1750 rpm 3/60/460 volts explosion proof motor and slide base.

Tandem Axle Trailer to transport above stud.

All components shall be suitable for service in outside ambient conditions at the site, and shall be
mounted on a steel skid frame. Electrical enclosures shall be rated for Class | Division Il or higher.
The motor shall be explosive proof.

203 MATERIALS

Silencers, piping, filter housing and skid frame shall be constructed of carbon steel.

204 FABRICATION

The unit shall be fabricated tested and painted at the site of manufacture. No fabrication shall
be required at the site.
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PART 3 - EXECUTION
3.01 EXAMINATION

Examine the unit carefully when it arrives on-site for damage from shipping and loading.
Check for spare parts and manuals.

3.02 INSTALLATION
Install the unit in the location shown. Make connections for the feed line, discharge fine and
power service. Install miscellaneous valves and fittings as required to complete the
operational unit as directed by the manufacturer's instructions.

3.03 PROTECTION
Provide clear zone around the unit to prevent accidental hitting, or movement, both at the
storage area and after installation.

END OF SECTION
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SECTION 16111

CONDUIT

GENERAL

SECTION INCLUDES

Metal conduit.

Flexible metal conduit.

Liquidtight flexible metal conduit.

Electrical metallic tubing.

Nonmetal conduit.

Efectrical nonmetallic tubing.

Flexible nonmetallic condui.

Fittings and conduit bodies.

RELATED SECTIONS

Section 16170 - Grounding and Bonding.
Section 16195 - Electrical Identification.
REFERENCES

ANSI| C80.1 - Rigid Steel Conduit, Zinc Coated.
ANSI| C80.3 - Electrical Metallic Tubing, Zinc Coated.
ANSI C80.5 - Rigid Aluminum Conduit.

ANSI/NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit and Cable
Assembilies.

ANSI/NFPA 70 - National Electrical Code.
NECA *"Standard of Installation.®

NEMA RN 1 - Polyvinyl Chioride (PVC) Externally Coated Galvanized Rigid Steel Conduit
and Intermediate Metal Conduit.

NEMA TC 2 - Electrical Plastic Tubing (EPT) and Conduit (EPC-40 and EPC-80).
NEMA TC 3 - PVC Fittings for Use with Rigid PVC Conduit and Tubing.
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DESIGN REQUIREMENTS

Conduit Size: ANSI/NFPA 70.
REGULATORY REQUIREMENTS

Conform to requirements of ANSI/NFPA 70.

Furnish products listed and classified by testing firm acceptable to authority having
jurisdiction as suitable for purpose specified and shown.

DELIVERY, STORAGE, AND HANDLING
Deliver, store, protect, and handle Products to site under provisions of Section 01600.
Accept conduit on site. Inspect for damage.

Protect conduit from corrosion and entrance of debris by storing above grade. Provide
appropriate covering.

Protect PVC conduit from sunlight.

PROJECT CONDITIONS

Verify that field measurements are as shown on Drawings.

Verify routing and termination locations of conduit prior to rough-in.

Conduit routing shown on Drawings is approximate unless dimensioned. Route as
required to complete wiring system.

Where conduit routing is not shown, determine exact routing and lengths required.

PRODUCTS
CONDUIT REQUIREMENTS
Minimum Size: 3/4 inch unless otherwise specified.

Underground Installations:

1. More than 5 feet from Foundation Wall: Use thickwall nonmetallic conduit.
2. Within 5 feet from Foundation Wall: Use rigid steel conduit
3. Minimum Size: 3/4 inch.

Outdoor Locations, Above Grade: Use rigid steel.
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EXECUTION

INSTALLATION

Install conduit in accordance with NECA "Standard of Installation."

Install nonmetallic conduit in accordance with manufacturer's instructions.
Arrange supports to prevent misalignment during wiring installation.

Support conduit using coated steel or malleable iron straps, lay-in adjustable hangers,
clevis hangers, and split hangers.

Group related conduits; support using conduit rack. Construct rack using steel channel.

Do not support conduit with wire or perforated pipe straps. Remove wire used for
temporary supports

Do not attach conduit to ceiling support wires.

Arrange conduit to maintain headroom and present neat appearance.
Route exposed conduit parallel and perpendicular to walls.

Route conduit in and under slab from point-to-point.

Do not cross conduits in slab.

Maintain adequate clearance between conduit and piping.

Maintain 12 inch clearance between conduit and surfaces with temperatures exceeding
104 degrees.

Cut conduit square using saw or pipecutter; de-burr cut ends.

Bring conduit to shoulder of fittings; fasten securely.

Join nonmetallic conduit using cement as recommended by manufacturer. Wipe
nonmetallic conduit dry and clean before joining. Apply full even coat of cement to entire
area inserted in fitting. Allow joint to cure for 20 minutes, minimum.

Use conduit hubs and seal-off's to fasten conduit to metal boxes or panels.

Install no more than equivalent of three 90-degree bends between boxes.

Provide suitable fittings to accommodate expansion and deflection where conduit crosses
expansion joints.

Provide suitable pull string in each empty conduit except sleeves and nipples.
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Use suitable caps to protect installed conduit against entrance of dirt and moisture.

Ground and bond conduit under provisions of Section 16170.

END OF SECTION
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SECTION 16123

WIRE AND CABLE

GENERAL

SECTION INCLUDES

Wire and cable.

Nonmetallic-sheathed cable.
Underground feeder and branch circuit cable.
Service entrance cable.

Wiring connectors and connections.
RELATED SECTIONS

Section 16111 - Conduit.

Section 16195 - Identification.
REFERENCES

ANSI/NFPA 70 - National Electrical Code.
QUALIFICATIONS

Manufacturer: Company specializing in manufacturing products specified in this Section
with minimum 3 years documented experience.

REGULATORY REQUIREMENTS
Conform to requirements of ANSI/NFPA 70.

Furnish products listed and classified by Underwriters Laboratories, Inc., as suitable for
purpose specified and shown.

PROJECT CONDITIONS
Verify that field measurements are as shown on Drawings.
Conductor sizes are based on copper unless indicated as aluminum or "AL".

tf aluminum conductor is substituted for copper conductor, size to match circuit
requirements for conductor ampacity and voitage drop.

Wire and cable routing shown on Drawings is approximate unless dimensioned. Route
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wire and cable as required to meet Project Conditions.

Where wire and cable routing is not shown, determine exact routing and lengths required.

COORDINATION

Determine required separation between cable and other work.

Determine cable routing to avoid interference with other work.

PRODUCTS
WIRE AND CABLE
Description: Single conductor insulated wire.

Conductor:  Copper.

Insulation Voltage Rating: 600 volts.

Insulation: ANSI/NFPA 70, Type THHN.
NONMETALLIC-SHEATHED CABLE
Description: ANSI/NFPA 70, Type NMC.

Conductor:  Copper.

Insulation Voltage Rating: 600 volts.
UNDERGROUND FEEDER AND BRANCH CIRCUIT CABLE
Description: ANSI/NFPA 70, Type UF.

Conductor: Copper.

Insulation Voltage Rating: 600 volts.

Insulation Temperature Rating: 90 degrees C.
SERVICE ENTRANCE CABLE
Description: ANSI/NFPA 70, Type SE.

Conductor:  Copper

Insulation Voltage Rating: 600 volts.

Insulation: Type XHHW.

16123-2
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PART 3

3.1

3.2

EXECUTION

EXAMINATION

Verify that stored conductors can be protected form the weather.

Verify that mechanical work likely to damage wire and cable has been completed.
PREPARATION

Completely and thoroughly swab raceway before installing wire.

3.3 INSTALLATION

m o o @ »

m

o =z = r

GADATA\ELECT\S3811

Install products in accordance with manufacturers instructions.

Use solid conductor for feeders and branch circuits 10 AWG and smaller.

Use stranded conductors for control circuits.

Use conductor not smaller than 12 AWG for power and lighting circuits.

Use conductor not smaller than 16 AWG for control circuits.

Use 10 AWG conductors for 20 ampere, 120 volt branch circuits longer than 75 feet.
Use 10 AWG conductors for 20 ampere, 277 volt branch circuits longer than 200 feet.
Pull all conductors into raceway at same time.

Use suitable wire pulling lubricant for all conductors.

Protect exposed cable from damage.

Support cables above accessible ceiling, using spring metal clips or plastic cable ties to
support cables from structure.

'ise suitable cable fittings and connectors.
Neatly train and lace wiring inside boxes, equipment, and panelboards.
Clean conductor surfaces before installing lugs and connectors.,

Make taps, and terminations to carry full ampacity of conductors with no perceptible
temperature rise.

Use split bolt connectors for copper conductor splices and taps, 6 AWG and larger. Tape
uninsulated conductors and connector with electrical tape to 150 percent of insulation
rating of conductor.

Use solderless pressure connectors with insulating covers for copper conductor splices
and taps, 8 AWG and smaller.
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Use insulated spring wire connectors with plastic caps for copper conductor splices and
taps, 10 AWG and smaller.

INTERFACE WITH OTHER PRODUCTS
Identify wire and cable under provisions of Section 16195.

Identify each conductor with its circuit number or other designation indicated on
Drawings.

FIELD QUALITY CONTROL
Perform field inspection and testing under provisions of Section 01007.
Inspect wire and cable for physical damage and proper connection.

Measure tightness of bolted connections and compare torque measurements with
manufacturer's recommended values.

Verify continuity of each branch circuit conductor.

END OF SECTION
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SECTION 16170

GROUNDING AND BONDING

PART 1. GENERAL
1.1 SECTION INCLUDES
A Grounding electrodes and conductors.
B. Equipment grounding conductors.
Cc Bonding.
1.2 RELATED SECTIONS
1.3 REFERENCES
A ANSI/NFPA 70 - National Electrical Code.
14 GROUNDING ELECTRODE SYSTEM
A Metal frame of the building.
B. Rod electrode.
1.5 PERFORMANCE REQUIREMENTS
A Grounding System Resistance: 10 ohms.
1.6 PROJECT RECORD DOCUMENTS
A Submit under provisions of Section 01300.
B. Accurately record actual locations of grounding electrodes.
1.7 QUALIFICATIONS
A Manufacturer: Company specializing in manufacturing Products specified in this Section
with minimum three years experience.
1.9 REGULATORY REQUIREMENTS
A Conform to requirements of ANSI/NFPA 70.
B. Fumnish products listed and classified by testing firm acceptable to authority having
jurisdiction as suitable for purpose specified and shown.
GADATA\ELECT\0083811 16170-1 APRIL 1993
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PRODUCTS

ROD ELECTRODE

Material: Copper or copper-clad steel.
Diameter: 3/4 inch.

Length: 10 feet.

ACTIVE ELECTRODES

Substitutions: Under provisions of Section 01300.

Material: Stranded copper.

Grounding Electrode Conductor: Size to meet NFPA 70 requirements.
EXECUTION

EXAMINATION

Verify that final backfil and compaction has been completed before driving rod
electrodes.

INSTALLATION

Install Products in accordance with manufacturer’s instructions.

Install additional rod electrodes as required to achieve specified resistance to ground.
Provide bonding to meet Regulatory Requirements.

Provide isolated grounding conductor for circuits supplying programmable logic
controllers.

Equipment Grounding Conductor: Provide separate, insulated conductor within each
feeder and branch circuit raceway. Terminate each end on suitable lug, bus, or bushing.

Interface with lightning protection system installed under Section 16670.
FIELD QUALITY CONTROL

Inspect grounding and bonding system conductors and connections for tightness and
proper installation.

Use suitable test instrument to measure resistance to ground of system. Perform testing
in accordance with test instrument manufacturer's recommendations using the fall-
of-potential method.

END OF SECTION
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SECTION 16190

SUPPORTING DEVICES

GENERAL

SECTION INCLUDES

Conduit and equipment supports.

Anchors and fasteners.

REFERENCES

NECA - National Electrical Contractors Association.
ANSI/NFPA 70 - National Electrical Code.
REGULATORY REQUIREMENTS

Conform to requirements of ANSI/NFPA 70.

Fumnish products listed and classified by Underwriters Laboratories, Inc., as suitable for
purpose specified and shown.

PRODUCTS
PRODUCT REQUIREMENTS
Materials and Finishes: Provide adequate corrosion resistance.

Provide materials, sizes, and types of anchors, fasteners and supports to carry the loads
of equipment and conduit. Consider weight of wire in conduit when selecting products.

Anchors and Fasteners:

1. Concrete Structural Elements: Use expansion anchors.

2 Steel Structural Elements: Use beam clamps, spring steel clips.

3. Concrete Surfaces: Use self-drilling anchors and expansion anchors.
4. Sheet Metal: Use sheet metal screws.

EXECUTION

3.1 INSTALLATION

A.

GADATA\ELECT\0083811

Install products in accordance with manufacturer’s instructions.
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Provide anchors, fasteners, and supports in accordance with NECA *Standard of
Installation®.

Do not fasten supports to pipes, ducts, mechanical equipment, and conduit.
Do not drill or cut structural members.

Fabricate supports from structural steel or steel channel. Use hexagon head botts to
present neat appearance with adequate strength and rigidity. Use spring lock washers
under all nuts.

Install surface-mounted cabinets and panelboards with minimum of four anchors.

In wet and damp locations use steel channel supports to stand cabinets and panelboards
1 inch off wall.

Use sheet metal channel to bridge studs above and below cabinets and panelboards
recessed in hollow partitions.

END OF SECTION
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SECTION 16421

UTILITY SERVICE ENTRANCE

PART 1 GENERAL
1.1 SECTION INCLUDES
A Arrangement with Utility Company for permanent electric service.
B. Underground service entrance.
C. Metering equipment.
1.2 RELATED SECTIONS
A Section 16170 - Grounding and Bonding.
B. Section 16426 - Distribution Switchboards.
1.3 REFERENCES

A ANSI/NFPA 70 - National Electrical Code.
1.4 SYSTEM DESCRIPTION

A Utility Company: DUKE POWER COMPANY.

B. System Characteristics: 480 volts, three phase, 60 Hertz.

1.5 QUALITY ASSURANCE
A Perform Work in accordance with Utility Company written requirements.
B. Maintain one copy copies of each document on site.

1.6 REGULATORY REQUIREMENTS

A Conform to requirements of ANSI/NFPA 70.
B. Furnish products listed and classified by Underwriters Laboratories, Inc., as suitable for
purpose specified and shown.
PART 2 PRODUCTS
2.1 UTILITY METERS

A Meters will be furnished by Utility Company.

G:ADATA\ELECT\0083811 16421-1 APRIL 1993
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UTILITY METER BASE

Meter base will be fumnished by Utility Company.

EXECUTION

EXAMINATION

Verify that service equipment is ready to be connected and energized.
PREPARATION

Make arrangements with Utility Company to obtain permanent electric service to the
Project.

Coordinate location of Utility Company’s facilities to ensure proper access is available.
INSTALLATION

Install service entrance conduits from Utility Company’s terminal pole meter base.
Connect service entrance conductors at meter base.

END OF SECTION
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SECTION 16426

DISTRIBUTION SWITCHBOARDS

GENERAL
SECTION INCLUDES
Distribution switchboard.
RELATED SECTIONS
Section 16421 - Utility Service Entrance: Utility metering equipment.
REFERENCES
ANSI/NFPA 70 - National Electrical Code.
ANSVIEEE C12.1 - Code for Electricity Metering.
ANSI C39.1 - Electrical Analog Indicating Instruments.
ANSI C57.13 - Instrument Transformers.
NEMA AB 1 - Molded Case Circuit Breakers and Molded Case Switches.
NEMA KS 1 - Enclosed Switches.
NEMA PB 2 - Deadfront Distribution Switchboards.

NEMA PB 2.1 - Proper Handling, Installation, Operation and Maintenance of Deadfront
Switchboards Rated 600 Volts or Less.

OPERATION AND MAINTENANCE DATA
Submit to OWNER under provisions of Section 01300.

Maintenance Data: Include spare parts data listing; source of replacement parts and
supplies; and recommended maintenance procedures and intervals.

QUALIFICATIONS

Manufacturer: Company specializing in manufacturing Products specified in this Section
with minimum three years documented experience.

REGULATORY REQUIREMENTS
Conform to requirements of ANSI/NFPA 70.

Fumish products listed and classified by Underwriters Laboratories, Inc., as suitable for
purpose specified and shown.
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DELIVERY, STORAGE, AND HANDLING

Accept switchboards on site. Inspect for damage.

Store in a clean, dry space. Maintain factory wrapping or provide an additional heavy
canvas or heavy plastic cover to protect units from dirt, water, construction debris, and
traffic.

Handle in accordance with NEMA PB 2.1 and manufacturer’s written instructions. Lift only
with lugs provided for the purpose. Handle carefully to avoid damage to switchboard
internal components, enclosure, and finish.

ENVIRONMENTAL REQUIREMENTS

Conform to NEMA PB 2 service conditions during and after installation of switchboards.

MAINTENANCE MATERIALS

Provide maintenance materials.

EXTRA MATERIALS

A

>

m O O @

Provide one of each size circuit breaker required.

PRODUCTS

SWITCHBOARD

Main Section Devices: Panel mounted.

Distribution Section Devices: Panel mounted.

Bus Material: Copper standard size.

Bus Connections: Bolted accessible from rear only for maintenance.

Fully insulate load side bus bars in rear accessible compantments

Ground Bus: Extend length of switchboard.

Fusible Switch Assemblies: NEMA KS 1, load interrupter enclosed knife switch with
externally operable handle. Provide interlock to prevent opening front cover with switch
in ON position. Handle lockable in OFF position. Fuse clips: Designed to accommodate

Class R fuses, type as specified.

Molded Case Circuit Breakers: NEMA AB 1, integral thermal and instantaneous magnetic
trip in each pole.
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Line and Load Terminations: Accessible from the rear of the switchboard, suitable for the
conductor materials and sizes indicated.

Future Provisions: Fully equip spaces for future devices with bussing and bus
connections, suitably insulated and braced for short circuit currents. Provide continuous
current rating as indicated.

Enclosure: Type NEMA4
1. Finish: Manufacturer's standard light gray enamel over external surfaces. Coat

internal surfaces with minimum one coat corrosion-resisting paint, or plate with
cadmium or zinc.

2. Mimic Bus: Show bussing, connections and devices in single line form on the

front panels of the switchboard using black color factory painting fastened flat
against the panel face with screws or rivets.

EXECUTION

EXAMINATION

Verify that surface is suitable for switchboard installation.

PREPARATION

Provide concrete housekeeping pad.

INSTALLATION

Install switchboard in locations shown on Drawings, in accordance with manufacturer’s
written instructions and NEMA PB 2.1.

Tighten accessible bus connections and mechanical fasteners after placing switchboard.

FIELD QUALITY CONTROL

Inspect completed installation for physical damage, proper alignment, anchorage, and
grounding.

Measure insulation resistance of each bus section phase to phase and phase to ground
for one minute each, at test voltage of 1000 volts; minimum acceptable value for
insulation resistance is 2 megohms.

Check tightness of accessible bolted bus joints using calibrated torque wrench.

Physically test key interlock systems to insure proper function.
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ADJUSTING

Adijust all operating mechanisms for free mechanical movement.

Tighten bolted bus connections in accordance with manufacturer’s instructions.
CLEANING

Touch up scratched or marred surfaces to match original finish.

END OF SECTION
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SECTION 16476

ENCLOSED CIRCUIT BREAKERS

GENERAL

SECTION INCLUDES

Enclosed circuit breakers.

RELATED WORK

Section 16190 - Supporting Devices.

Section 16195 - Electrical Identification: Engraved nameplates.
REFERENCES

NECA (National Electrical Contractors Association) *Standard of Installation."
NEMA AB 1 - Molded Case Circuit Breakers

NFPA 70 - National Electrical Code.

QUALITY ASSURANCE

Perform Work in accordance with NECA Standard of Installation.
QUALIFICATIONS

Manufacturer: Company specializing in manufacturing the Products specified in this
section with minimum 3 years documented experience.

REGULATORY REQUIREMENTS

Conform to requirements of NFPA 70.

Furnish products listed and classified by UL as suitable for purpose specified and
indicated.

PRODUCTS

MOLDED CASE CIRCUIT BREAKER

Circuit Breaker: NEMA AB 1.

TRIP UNITS

Field-Changeable Ampere Rating Circuit Breaker: Provide circuit breakers with frame
sizes 200 amperes and larger with changeable trip units.
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EXECUTION
INSTALLATION

Install enclosed circuit breakers where indicated, in accordance with manufacturer's
instructions.

Install enclosed circuit breakers plumb. Provide supports in accordance with Section
16190.

FIELD QUALITY CONTROL

Inspect and test each circuit breaker to NEMA AB 1.

Inspect each circuit breaker visually.

Perform several mechanical ON-OFF operations on each circuit breaker.

Verify circuit continuity on each pole in closed position.

Determine that circuit breaker will trip on overcurrent condition, with tripping time to NEMA

AB 1 requirements.

END OF SECTION
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SECTION 16481

ENCLOSED MOTOR CONTROLLERS

GENERAL

SECTION INCLUDES

Magnetic motor starters.

Combination magnetic motor starters.

RELATED SECTIONS

Section 16195 - Electrical Identification: Engraved nameplates.
REFERENCES

NFPA 70 - National Electrical Code.

NECA *Standard of Installation,* published by National Electrical Contractors Association.
NEMA AB 1 - Molded Case Circuit Breakers.

NEMA ICS 2 - Industrial Control Devices, Controllers, and Assemblies.
NEMA ICS 6 - Enclosures for Industrial Controls and Systems.

NEMA KS 1 - Enclosed Switches.

SUBMITTALS

Submit to OWNER under provisions of Section 01300.

QUALITY ASSURANCE

Perform Work in accordance with NECA Standard of Installation.
Maintain one copy of each document on site.

QUALIFICATIONS

Manufacturer: Company specializing in manufacturing the Products specified in this
section with minimum three years documented experience.

REGULATORY REQUIREMENTS
Conform to requirements of NFPA 70,

Furnish products listed and classified by Underwriters Laboratories, Inc., as suitable for
purpose specified and indicated.
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PART 2 PRODUCTS
21 MANUAL CONTROLLERS
A Motor Starting Switch:

B. Enclosure: NEMA ICS 6; Type 4.
22 AUTOMATIC CONTROLLERS

A Magnetic Motor Controllers: NEMA ICS 2, AC general-purpose Class A magnetic
controller for induction motors rated in horsepower.

B. Coil operating voltage: 120 volts, 60 Hertz.
C. Overload Relay: NEMA ICS; bimetal.
D. Enclosure: NEMA ICS 6, Type 4.

2.3 PRODUCT OPTIONS AND FEATURES

A Auxiliary Contacts: NEMA ICS 2, 2 each field convertible contacts in addition to seal-in
contact.

B. Pilot Device Contacts: NEMA ICS 2, Form Z, rated A150.
C. Pushbuttons: Lockable type

D. Control Power Transformers: 120 volt secondary, 150 va minimum, in each motor starter.
Provide fused primary and secondary, and bond unfused leg of secondary to enclosure.

24 DISCONNECTS

A. Combination Controllers: Combine motor controllers with thermal magnetic circuit
breaker, non-fusible switch disconnect in common enclosure.

B. Nonfusible Switch Assemblies: NEMA KS 1, enclosed knife switch with externally
operable handle.

PART 3 EXECUTION
3.1 INSTALLATION
A Install enclosed controllers where indicated, in accordance with manufacturer's
instructions.
B. Install enclosed controllers plumb. Provide supports in accordance with Section 16190.

C. Height: 5 ft to operating handle.

'G:DATA\ELECT\0083811 16481-2 APRIL 1993




D. Select and install overload heater elements in motor controllers to match installed motor
characteristics.

E. Provide engraved plastic nameplates under the provisions of Section 16195.

F. Provide neatly typed label inside each motor controller door identifying motor served,
nameplate horsepower, full load amperes, code letter, service factor, and voltage/phase
rating.

3.2 FIELD QUALITY CONTROL

A Inspect and test each enclosed controller to NEMA ICS 2.

END OF SECTION

G:DATA\ELECT\D083811 16481-3 APRIL 1993




PART 1
1.1

A

B.
1.2

A
13

A

B.

C.
1.4

A

B.
1.5

A.

B.

C.
1.6

A
1.7

A
GADATA\ELECT\0083811

SECTION 16855

HEATING CABLES

GENERAL

SECTION INCLUDES

Heating cable.

Temperature controliers for heating cable.

PERFORMANCE REQUIREMENTS

Pipe Trace Heating: Freeze protection with outside temperature at 40 degrees F.
SUBMITTALS

Shop Drawings: Indicate heating cable layout, locations of terminations, thermostats, and
branch circuit connections.

Product Data: Provide data for heating cable, and control components.
Manufacturer’s Installation Instructions: Indicate installation instructions.
PROJECT RECORD DOCUMENTS

Submit to OWNER under provisions of Section 01300.

Accurately record actual locations of heating cable, temperature sensors, thermostats,
and branch circuit connections.

OPERATION AND MAINTENANCE DATA
Submit under provisions of Section 01300.
Operation Data: include description of operating controls.

Maintenance Data: Include repair methods and parts list of components.

QUALIFICATIONS

Manufacturer: Company specializing in manufacturing the products specified in this
Section with minimum 3 years documented experience.

COORDINATION

Coordinate installation of heating cable with installation of piping, and piping insulation.

16855-1 ' APRIL 1993




PART 2
2.1
A.
B.
PART 3
3.1
A
B.
C.
D.
3.2
A
B.
C.
D.
E.
F.
3.3
A
B.
C.
D.
E.
3.4
A
GADATA\ELECT\0083811

PRODUCTS
HEATING CABLE
Heating Cable: Thermoplastic-insulated, parallel resistance heating cable.

Rating: 120 Volts.

EXECUTION

EXAMINATION

Verify that piping is ready to receive work.

Verify field measurements are as shown on shop drawings.

Verify that required utilities are available, in proper location, and ready for use.
Beginning of installation means installer accepts conditions.
INSTALLATION

Install in accordance with manufacturer's instructions.

Bending Radius: Six times cable diameter, minimum.

Avoid pinching and making sharp bends in cable.

Prevent damage by sharp rocks, metal, or other objects during installation.
Do not install heating cable across expansion or construction joints.

Do not cross heating cable over itself.

FIELD QUALITY CONTROL

Test continuity of heating cable.

Measure insulation resistance to manufacturer's recommended values. Use test
instruments in accordance with manufacturer's instructions.

Perform continuity and insulation resistance test on completed cable installation. For
cables embedded in concrete, perform tests immediately before and after concrete
placement.

Measure voltage and current at each unit.

Submit written test report showing values measured on each test for each cable.
DEMONSTRATION

Demonstrate operation of heating cable controls.

END OF SECTION
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NO. BY DATE REVISION SHEET 1 CF 1
MEDLEY FARMS A VM 5-26-93  CLIENT REVIEW
GAFFNEY, SC SPEC. NO. FIT-101A
CONIRACT 938.11
DRTE
BY CHK'D E&I APRV PIPING APRV
FLON TNDICATING M REQ.-P.O.
TRANSMITTERS
MANUFACTURER: ERDCO
MXDEL NO.: 3600
TYPE: ARMOR-FIO METER
BOUSING: ALIMTNOM
TUBE : STEEL
SIZE: 2"
FLOW RANGE: 660 GPM
OUTPUT: 4-20 mA = 660 GPM
PROCESS CONN. : 2" 1504 FLANGE
ENCLOSIRE:; NEMA 4
ELECTRICAL QONN.: 3/4" NPT OONDUIT
FOWER REQUIRED 120V AC, 60 HZ
TAG NO.S: FIT-101A
FIT-102A
FIT-103A
FIT-104A
FIT-105A
FIT-106A
FIT-107A
FIT-201A
FIT-202A
FIT-203A
FTT-204A
PROCESS DATA:
FLUID: WATER
FLOW: 30 GPM NORMAL, S0 GPM MAXIMM
TEMP. : AMBIENT
PRESS.: 160 PSIG
NOTES:
1. FURNISH 7 SETS OF MAINTENANCE MANUALS, PARTS LIST, AND INSTRUCTIONS.
2. FURNISH AND AITACH SS TAGS AT THE FACTORY.
ISA FORM
06:15 ™ RM T ENGINEERING GREENVILIE, SC 820.03b
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CLYENT: NO. B DRTE REVISION SHEET 1 cor 1
MEDLEY FARMS A VEM 5-26~93  CLIENT REVIEW
GAFFNEY, SC SPEC. NO. FIT-101B
OONTRACT 938.11
DATE
BY QK’'D E&T APRV PIPING AFRV
FLOW INDICATING VEM REQ.-P.O.
TRANSMITTERS
MANUFACTURER: ERDOO
MOCEL NO. : 3600
TYFE: ARMOR-FIO METER
HOUSING: ALIMINCM -
TUBE: STEEL
SIZE: 2n
FIO4 RANGE : 8-80 G
OUTPUT: 4-20 mA = 8-80 GM
PROCESS OOMWN.: 2" 150# FIANGE
ENCLOSURE : NeMA 4
ELECTRICAL ON.: 3/4" NPT CONDUIT
FOWER REQUIRED: 120V AC, 60 HZ
TAG NO.S: FIT-101B
FIT-102B
FIT-103B .
FIT-104B
FIT-105B
FIT-106B
FIT-107B
FIT-201B
FIT-202B
FIT-203B
FIT-204B
PROCESS DATA:
FLUID: WATER
FLOW: 42 GPM NORAL, 70 GPM MAXTMIM
TEMP. : PMBIENT
PRESS.: 55 PSIG
NOTES:
1. FURNISH 7 SETS OF MAINTENANCE MANUALS, PARTS LIST, AND INSTRUCTIONS.
2. FURNISH AND ATTACH SS TAGS AT THE FACTORY.
ISA FORM
26May-93  06:18 PM RM T ENGINEERING GREENVILIE, SC §20.03b




CLIENT: NO. BY DATE REVISION SHEET 1l CF 1
MEDLEY FARMS A VM 5-17-93 CLIENT REVIEW
GAFFNEY, SC SPEC. ND. PI-100
CONTRACT 938.11
DATE
PRESSURE BY CHK'D ELT APRV  PIPING APRV
GAGES VM REQ.-P.O.
1| Type 3-151b Rec’vr Direct Rdg. X Other
2{ Mauiting Surface Iocal X Flush Other BOTTCM STEM
3 Dial Diameter 4 1/2" Color BLACK LETTERS ON WHITE BACKEROUND
4| Case Fhenolic X Alunimm Steel Other
5| Ring Screwed X Hinged Other
Slip Standard
6| Blowaut None Back Other
Protection | Solid Front X Disc.
7| lens Glass Plastic X
8| options Siphon smubber Pressure Limit Valve
Siphon Matl Movement Damping SILICONE FILLED
9| Accuracy Nan.Required +/- 0.5%
10| Mamfacturer ASHCROFT
Model Nurber 1279ssL
11{ Press. Elarent | Bourdmn X Bellows Other
12| Element Matl Bronze Steel Other 316 ss
13| Socket Matl Eronze Steel Other 316 _ss
14| Connection—¥®T | 0.25 in 0.50 in X Other
15| Movement Bronze Steel Nylon Other 316 ss
16| Diaphragm Seal | MFG. Type Absolute
Process Camn. Gage Oonn.
Rev. Quan.| Tagq Nurber Range _Oper.Press P&ID Number Service
A 1 PI-100 0-200 PSIG 130 - 160 PSIG 938-C04 PIMP P-100 DISCHARGE
A 1 PI-200 0-200 PSIG 130 - 160 PSIG 938-C04 PUMP P-200 DISCHARGE
A 1 PI-101 0-200 PSIG 130 - 160 PSIG 938-C04 WELL Al
A 1 PT-102 0-200 PSIG 130 - 160 PSIG 938—C04 WELL A2
A 1 PFI-103 0-200 PSIG 130 - 160 PSIG 938-C04 WELL A3
A 1 PI-104 0-200 PSIG 130 - 160 PSIG 938-C04 - WELL A4
A 1 PI-105 0-200 PSIG 130 - 160 PSIG 938-C04 WELL A5
A 1 PI-106 0-200 PSIG 130 - 160 PSIG 938-C04 WELL A6
A 1 PI-107 0-200 PSIG 130 - 160 PSIG 938-C04 WELL A7
A 1 PI-108 0-160 PSIG 30 ~ 130 PSIG 938-C04 TURNAROUND MANHOLE
A 1 PI-201 0-200 PSIG 130 - 160 PSIG 938-C04 WELL Bl
A 1 PI-202 0-200 PSIG 130 - 160 PSIG 938-C04 WELL B2
A 1 PI-203 0-200 PSIG 130 - 160 PSIG 938-C04 WELL B3
A 1 PI-204 0-200 PSIG 130 - 160 PSIG 938-C04 WELL B4
A 1 PI-205 0-200 PSIG 30 -~ 130 PSIG 938-C04 TURNAROOND MANHALE
NOTES:
1. Suply 7 sets of maintenance manuals, parts list, & instructions.
2. Supply & attach SS tags at the factory.
ISA FORM
26-May-93 03:55 ™M RM T ENGINEERING GREENVILLE, SC S20.41a
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Under adverse environmental conditions, corrosive ele-
ments can attack gauge internals and shorten gauge
service life. Severely vibrating and pulsating machinery
and other equipment on which gauges are installed may
cause rapid wear in the gear teeth or bearings of a
gauge movement. ’

Liquid filling a gauge prevents cqmrosive effects caused
by adverse environments. Constant lubrication is pro-
vided by complete immersion of the gauge movement
in the filling liquid, protecting the movement from
vapors, dust, and corrosive elements. Liquid filling also
minimizes wear on all moving gauge parts. The liquid,
usually glycerine or silicone, acts as a dampening agent
for the sensing element and movement, and pointer
flutter is reduced to a level which aflows easy reading.
Gauge service life, therefore, is extended even under
severe atmospheric pulsating or vibrating service
conditions.

Liquid filled gauges are especially suited to applications
on pumps, compressors, and hydraulic equipment,
whether in offshore installations, chemical plants, pul-
verized fuel plants, pulp and paper mills, or utilities.
Ashcroft liquid filled gauges are available in ranges from
vacuum to 20,000 psi; in dial sizes up to 6”; in aluminum,
stainless steel and phenolic cases; with lower or back
connections.

The 4%" Type 1279 phenolic case and 42" and 6" Type
1379 aluminum case gauges are available in a solid front
construction. They have a rear elastomeric diaphragm,
which acts as a pressure relief back, compensating for
internal case pressure changes caused by changes in
ambient temperature. Open front case Type 1009 has a fill
pressure relief plug which relieves internal case pressure
in the event a slow leak develops in the pressure element
All sizes are offered for stem, surface, or fiush mounting.

The advantages of liquid filling complement those of
the sensing element and movement, proven in years of
Ashcroft gauge service. Bourdon tubes are designed,
manufactured, and tested for extreme cycle life, calibra-
tion stability, and corrosion resistance. Movements are
designed and materials selected to provide minimal
friction and long wear life.

These features — plus a selection of Bourdon tube sys-
tem materials — assure that an Ashcrott liquid filled
gauge line will provide outstanding gauge value and
service in filled gauge applications.

For additional information refer to Bulletin LF-1
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Type 1009
DialSizes ......cooviviiiiaaae 22" and 31/2"
CaSE . .o e Stainless Steel
Ring.............. Stainless Steel, Bayonet Type
Connection.............. 1/4" NPT Lower or Back
Mounting . .............. Stem, Surface, or Flush
Window.....cooeeveiiiiiiia., Polycarbonate
Dial...cooiieiie s Brushed Aluminum
Pointer.......ccoovveeeunnn.. Friction Adjustable
Bourdon Tube ........... Bronze, Stainless Steel
Movement.......covvvveinvnnnns Stainless Steel
Accuracy............. ANSI B40.1 Grade 1A (1%)
Gasket. ..ot Neoprene
Filler Plug ... ocoev e iieniaae Viton
Sealant ........ccoiiii i i RTV
Ranges .................. Vacuum to 15,000 psi
Type 1009
DialSize....cc.covvveeii i 4'%" & 6"
CaseSize ...................... Stainless Steel
Ring..... e Stainless Steel, Bayonet Type
Connection ............. /2" NPT Lower or Back
Mounting............... Stem, Surface, or Flush
Window.......coovvvvrinneennn.. Polycarbonate
Dial........coovvviiiii.. .. Brushed Aluminum
Pointer............. Adjustable, Black Aluminum
Bourdon Tube. .......... Bronze, Steel, Stainless
. Steel, Monel
. Movement .......... Stainless Steel with Bronze
. Pinion & Segment Shaft
AcCCUracy......cceven. ANSI B40.1 Grade 1A (1%)
Gasket.........ciiiiiiiiiii i Neoprene
FillerPlug. . ... oo Viton
Sealant ... RTV
Ranges................... Vacuum to 20,000 psi
Type 1279
DialSize «ocoieeii e e 4'%"
Case.......... Phenolic Turret, Black, Solid Front
Ring ...... Glass Filled Polypropylene, Threaded
Connection.............. %" NPT Lower or Back
Mounting ............... Stem, Surface, or Flush
Window........oooviiniiiiiean... Acrylic Plastic
Dial. . i White Aluminum
Pointer .. Micrometer Adjustable, Black Aluminum
Bourdon Tube. .......... Bronze, Steel, Stainless
Steel, Monel
Movement.............c.ccnenn. Stainless Steel
Accuracy............ ANSI B40.1 Grade 2A (0.5%)
“O" Ring (Window and Socket).......... Buna-N
Rear Elastometric Diaphragm............ Buna-N
Ranges..............o.... Vacuum to 20,000 psl

Type 1379
DialSize .....ccvviiiiiiiiiiiiinnen., 4" & 6"
Case.............. Aluminum, Black, Solid Front
Rings ..... Glass Filled Polypropylene, Threaded
Connection.............. %" NPT Lower or Back
Mounting............... Stem, Surface, or Flush
Window.......cooiiiiiiinininnes Acrylic Plastic
Dial....cooviiiiiiiiiii... White Aluminum
Pointer . . Micrometer Adjustable, Black Aluminum
Bourdon Tube .......... Bronze, Steel, Stainless
Steel, Monel
Movement...................... Stainless Steel
Accuracy............ ANSI B40.1 Grade 2A (0.5%)
“O” Ring (Window and Socket).......... Buna-N
Rear Elastometric Diaphragm ..... e Buna-N
Ranges ............ P Vacuum to 20,000 psi

All gauges are temperature compensated. The
Types 1279 and 1379 utilize a flexible, elastomeric
back and the Type 1009 a thin, flexible, plastic win-
dow. The action of each is to minimize the error
created by changes in ambient temperature.

NOTE: Throttle screws are supplied as standard on all
liquid filled gauges.

N EEYEE S5 IS AN PN o5 BN 4 AN BE NE o an B e =
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14 Liquid Filled Gauges

To Order A Gauge:

Select
1. Dial Size — Table A

4| "
J

1279 S SL

2.Case TZpe: include suffix L: 1009(*)L, 1279(*)SL,

Table

-3. Bourdon Tube System — Table B

Glycerine 0/1000 Stem/Lower

4. Liquid Fill — Table C

5.Pressure Range — Table D

6. Mounting Accessory or Variation (if required)

‘hn

Table A
7. Connection :
Location — Table A
Size — Table B
TABLE A — CASE SELECTION
Case Dial Material Styte
Type Size Csase: Case: Finish Ring: Material Mounting and Connection
Number {Inches) Style Finish
1279(*)SL | 4% Solid Front | Phenolic Threaded Stem — Lower or Back
Black Reinforced) Surtface — Lower or Back
olypropyiene Black Flush — Back: Order 1278 M Ring
1379(")SL | 44,6 Solid Front | Aluminum Threaded Stem — Lower or Back
Black (Reinforced) Surface — Lower or Back
Polypropylene Black Flush — Back — Order 1278 M ring
(See page 60)
1009(*)L 2%, 3% Open Front | Stainless Steel Bayonet Lock Stem — Lower or Back
4%, &6 Polished Stainless Steel Surface — Lower
Polished Wall Mounting Bracket: Specify XBF
Black Flange (2'4" & 3'4"): Specify XFW
Surface — Back
Back F|an?(e (214" & 3'%4"): Specity XFW
Flush — Bac
Front Flange; Specify XFF. (not 6)
U-Clamp: Specify XUC

*) Bourdon tube ordering code from Table B.

{
NOTE: IF 63 or 100mm size gauges are required see Type 1008 Gauges.

TABLE B — BOURDON SYSTEM SELECTION

{1) Optional conneclions avaitable: ¥a NPT where % NPT is standard.  2'%" & 3" Type 1009 — % NPT only.
(2) Socket tor 2'4” Type 1009 is brass. Socket/tube is silver brazed.

For additional information refer to Bulletin LF-1.
(3) 2¥2 & 3% 1009 SW only.

Bourdon Tube I:?b'?e ﬁt—T Recommended
emperature
and Tip Material Range Operating Range Limits
Ordering (all joints TIG Socket Tube | Selection NPT = <
Code welded except “A™) Material Type | Limits (psl) | Connection "' E I e
A |Grade A Phosphor Bronze Brass Drawn | 12/1000 lsu'ieone oit fliled |-50/150 [-45/85
Tube — Brass Tip, Silver Brazed C-Tube Halocarbon filed |-70/150 | -57/85
B |AISI 4130 alloy steel AlS1 1019 steel® Drawn| 15/1500 Glycerine or silicone shoud not be
¢ Tobe " B o
Drawn | 2000/5000 Peroxide, because of da
Helical %nown c::.ml'nl rszgnm
R |AISI 316 stainless steel AIS1 1019 steel Drawn | 15/1500 ehouks be speciied.
C-Tube %
Drawn | 2000/20,000
Helical
) AlS) 316 stainless steel AI1S1 316 stainless stee] Drawn| 12/1500
C-Tube % In np:;l'lga'uov: ?11 I‘o:- and 8- stem
moun' I
sw® Drawn | 2000/20,000 vlb_rulnon h'qo‘:mo:'noiyom.uw m‘
Helical 5 .q.;)io\i:rlz‘%?nnoc}m lh'ould be
u -}
P IK Monel Monel 400 Drawn| 15/1500 iaure of ﬁ;-a%ﬂc 5
1
%‘;Ub: s % g«’u?l%utd"«llmb;nug: "o we's
wn | 2000/20,
Helical
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Table D compound and combination
figure minor
Standard Ranges range el oracustion
pressure (psl) inches | feet iInches | feet inches | feet
figure minor psl mercury | water | psi mercury | water | psi mercury | water
range interval | gradustion 15 30 - 3 5 — | os 1 -
Sle |28l 2]2(1% 12
-— -— 1 1 _
0/15 1 0.2 100 30 — 10 10 - 1 1 -
0/30 5 0.5 150 30 - 20 10 - 2 2 -
300 30 - 25 30 — 5 5 -
0/60 5 1 ;3 - % g - g 05 - 1
- - 1 1 - 1
0/100 10 ! 60 - 140 | 5 - 20 1 - 2
0/160 20 2 100 - 230 10 — 20 1 — 5
oo | om |z |l Z Rl o 2] =
0/300 50 5 300 - 690 25 - 50 5 - 10
0/400 50 5
0/600 50 10 retard
0/800"" 100 10 dial size
(inches) | range
0/1000 . 100 10
0/1500 200 20 0/10 psi retard to 30 psi 30" Hg Vac/75 psiretard to 150 psi
S 42 | 0/20psiretard to 60 psi 10" Hg Vac/$ psi retard to 30 Hg
072000 200 20 0/40 psi retard to 100 psi Vac and to 30 psi
0/3000 500 50
0/5000 500 50 vacuum
0/10.000 1000 100
o 2000 200 Accuracy (ANSI B40.1) — range gure w":::,;m
0/20,000 Type 1279 Grade 2A — (0.5%) -
Type 1009 Grade 1A — (1%) , :fﬁ?.-s 5 05
(1) Not available in 24" and 3%" Type 1009A. Mercury | ‘nehes | inch
-(2) 4'%" size only.
Standard Metric Ranges
RANGE DIAL GRADUATIONS RANGE DIAL GRADUATIONS Outer scale
kg/em? when dual
(Kilograms per figure minor kPa figure minor || range specified
sq cm.) bar interval graduation (kilopascal) interval graduation psl
pressure
0/1 0/1 0.1 0.01 0/100 10 1 0/14
0/1.8 0/1.8 0.2 0.02 0/160 20 2 0/22
0/25 0/25 0.5 0.05 0/250 50 5 0/35
0/4 0/4 05 0.05 0/400 50 5 0/55
0/8 0/6 0.5 0.1 0/600 50 10 0/85
0/10 0/10 1 0.1 0/1000 100 10 0/140
0/16 0/18 2 0.2 0/1800 200 20 0/220
0/25 0/25 5 05 0/2500 500 50 07350
0/40 0/40 5 0.5 074000 500 50 0/550
0/80 0/60 5 1 0/6000 500 100 0/850
0/100 0/100 10 1 0/10 000 1000 100 0/1400
0/160 0/160 20 2 0/16 000 2000 200 0/2200
0/250 0/250 50 5 0/25 000 5000 500 073500
0/400 0/400 50 5 0/40 000 5000 500 0/5500
0/600 07600 50 10 0/60 000 5000 1000 0/8500
0/1000 0/1000 100 10 0/100 000 10 000 1000 0/14,000
vacuum
-1/0 -1/0 0.1 0.01 -100/0 10 1 30" Hg/o
compound
-1/071.5 -1/0/1.5 05 0.05 -100/0/150 50 5 30" Hg/0/20
-1/0/3 -1/0/3 05 0.05 -100/0/300 50 5 0" HgéOMO
-1/0/5 -1/0/5 05 0.1 -100/0/500 50 10 30" Hg/0/70
-1/0/9 -1/0/8 1 0.1 -100/0/800 100 10 30" Hg/0/125
-100/0/1500 200 20 30" Hp/0/215
-100/0/2400 500 30" Hg/0/340

¢ TP e



CLIENT: NO. BY DATE REVISION 1C0F
MEDLEY FARMS A v 5-26-93 CLIENT REVIEW
GAFFNEY, SC . NO.1IT-100
CONTRACT 938.11
DATE
BY CHK'D ELY APRV PIPING APRV
LEVEL INSTRIMENTS VIM REQ.-P.O.
Capacitance Type)
1| Tag Number LIT-100
P & ID Number 938-C04
2| Sexvice WATER
GENERAL 3| Line No./Vessel No. RECIRC. TANK T-1
4| Application LIQUID 1EVEL
S| Function INDICATE/TRANSMIT
6| Fail-safe
7| Model Number 41-5029-120
8| Grientation VERTICAL
9| style RIGID PROBE
10| Material TFE OQOATED STEEL
PRCEE 11| sheath
12| Insertion Length 120 INCHES
13| Inactive Length 6 INCHES AT TOP
14| Gland Size & Matl.
15| Process Conn. & Matl. 3/4" NPT 316 SS
16| Corduit Connection 3/4" NPT
Tag Nanber 1E-100
17| Location REMOTE
AMPL 18| Enclosure NEMA 4X
19| Conduit Connection 1/2" R 1" NPT
20| Power Supply 120 VAC, 60 HZ
21| Type
22| Quantity & Fomm
23| Rating: VOILTS | HZ or DC | |
SWITCH 24| Amps/Watts/HP
25| Load Type
26| Contacts Open ar Close
27| on level Incr. or Decr.
28| Output 4 - 20 mA DC
TRANS 29| Range/units 0 - 120 INCHES
Calib.Span/units 0 - 114 IXCHES
30| Enclosure Class NEMA 4X
31| Canpensation Cable
32| Local Irdicator
OPTIONS 33| I/P Transducer
34| signal Lights
35
36| Upper Fluid
37| Dielectric Constant
38| Lower Fluid WATER
39| Dielectric Constant
SERVICE 40| Pressure MAX | NORMAL |AIMDS./C| 0-5 PSIG
41| Tarp. MAX | NORMAL (100 F T0F
42 | Moisture
43| Material Buildip NO
44| Vibration MINTMAL
45 | Manufacturer MAGRETRAL
46 | Model Narber 82-5021-310
NOTES:
1. Sgply 7 sets of maintenance marmals, parts list, & instructions.
2. Supply & attach SS tags at the factory.
3. Provide this probe with reference qround wire for use in FRP tank.
ISA FORM
02:44 ™M 26-May-93 RMT ENGINEERING GREENVILIE, SC §20.27




Magnetrol's Series 82 is a microprocessor-based R.F. capaci-
tance level transmitter that offers pracise level sensing to the
industrial user. Calibration is made easy by the use of push
button data entry. The Series 82 features advanced Pulsatel®
circuitry to provide effective level control with control room
convenience. Kotron transmitters utilize extremely high radio
frequency circuitry to minimize the effect of media buildup on
the sensing probe.

Features

* Microprocessor-based * Up to three relays for so-
electronics offer simplified phisticated alarm/control
push button calibration. requirements.

+ Pulsatel circuitry aliows up + 0 -15 second adjustable
to 5000 feet (1524 M) time delay.
betweenthe sensingprobe
locatedinahazardous en- + Qutput options include:
vironment, and the trans- 4-20 mA
mitter safely mountedin a 0-1 mA
control room. 0to-10 VDC

» Wide span range of 10 to « RS-232C/422A output may
15,000 pF allows use in be added to standard out-
almost any media. put.

- Rigid and flexible sensing ¢ Blind, analog or digital
probes to 1000°F (538°C) meter scaled to read O-
and 5000 psi (345 bar). 100%.

- Probe lengths from 6 - CSAandFM listed models
inches (15.24 cm) to 150 for non-hazardous envi-
feet (45 M). ronments.

Applications

+ Clean or Dirty Liquids . High.Temperature/Pressure

« Light Slurries Liquids

* Viscous Liquids = Chemicals

* Food & Beverage + Acids & Salts

* Hydrocarbons & Solvents + Powders & Granulars

& i e CGRE AR D i P MR AT e ety £ Ty T AR o o GG ey

Kotron Series 82 R.F. Level Transmitter

The complete level specialist




Principle of operation
-

The amount of capacitance
developed in any vessel is
determined by the surface
area of the probe, the dis-
tance from the probe to its
ground, and the dielectric of
the medium it is measuring.

Considering that the probe's
mounting positionis fixed, and
the dielectric value of the
medium is constant, then the

amount of capacitance de-
velopedinany vesselbecomes
dependent upon the probe's
total surface area. A probe's
diameterandlength determine
its surface area. Adijusting
the combination of the probe’s
diameter and length (and of
course its proximity to ground)
in any given application, can
generate the necessary ca-

pacitance required by the elec-
tronic circuitry.

As medium rises and falls in
the tank, the amount of ca-
pacitance developed between
the sensing probe and the
ground also rises and falls.
This change in capacitance is
sensed by the electronics
which changes the capaci-
tance signal to a variable fre-

quency. This signal can then
be sent to the main electron-
ics located up to 5000 feet
(1500 M) away via standard
shielded, twisted pair cable.
This eliminates the 150 foot
(45M) maximum distance fimi-
tation using costly coaxial or
triaxial cables utilized by other
manufacturers.

Selection data
|

Electrical specifications

Kotron System 82 capacitance level transmitters are identified Description Specification
by a numeric part numbering system. The part number provides
L . . . . 120 VAC, 50/60 Hz
exact specification of unit configuration, materials and other Supply Voltage 240 VAC, 50/60 Hz
options vita!l to the performance and function of the instrument. 24 VDG
g’hle s;(sterg is cot;nprised o;|a(tra;sm(ijtter part nlur?ber (Bsr:;)wn Power Consumption | 15 Watts Maximum
elow), and a probe assembly (ordered separately from Bulletin 0 -
pF (Minimum)
50-125). Zero Range 10,000 pF (Maximum)
10 pF (Minimum)
SpanRange 15,000 pF (Maximum)
82-5 100 -3 10 Relay Differential Adjustable, 2% Minimum
T T T Output AC | (3)DPDT 1207240 VAC, 10 amp Non-Ind
Series 82 Transmitter Relays DC | (3)DPDT 24 VDC, 0.50 Resistive
NEMA 4 Housing with 4-20mA, 0-1 mAor 0to -10 VDC
Threaded Base Output Signa! 4-20mA. 0-1mA or 010~10 VDC
ﬂ Input Power with RS-232C/422A
E Meter Time Delay 0-15 seconds
ﬂ Output Signal Response Time 100 milliseconds
n Relays Repeatability +1%
Ambient Temp| Analog| —40°F 10 +160°F (~40°C to +71°C)
(Electronics) | Digital | -20°F to +160°F (~29°C to +71°C)
; Dependent upon probe selection. Refer to
ting P
&l input Power B Meter Operating Pressure | o Jbe Bulletin 50-125.
Description Code Description Code Temperature +0.02 pF per degree F
120 VAC 0 Blind 0 Coefficient of Output | (+0.036 pF per degree C)
240 VAC 1 Analog Meter 1
24 VDC 2 Digital Meter 2 Agency approvals
Agency| Model No. Approval
. CSA Enc. 4 Non-Hazardous
EX Output Signal CSA All Models environments
Description Code M AllModels NEnMi/r\O‘:1 s]r;; Non-Hazardous
4-20 mA, 0-1 mA, and 0 to —10 VDC 1 oy S
RS-232C/422A added to the outputs listed under Code 1 2
Probe assemblies
]
ﬂ Relays A full range of rigid and flex-  order a 41-5000 Series probe
. ible probes for conductive and with a threaded housing con-
Description Code non conductive materials is  nection. 41-1000 Series
None 0 available in various lengths probes with a slip on housing

3 DPOT 10 amp relays 3

and materials of construction.
For further information on
probe assemblies, please refer
to Bulletin 50-125. Be sure to

connection are not compat-
ible with this transmitter's probe
assembly base.




Typical application
]

The Series 82 offers a com-
prehensive level control ap-
proach by combining level
readout (4 digit LCD), elec-
tronic output (4-20 mA, 0-1
mA, 0 to —10 VDC, and RS-
232C/422A) and/or three 10
amp DPDT controlrelays. The
illustration at right shows a
typical application of a Series
82 utilizing a remote mounted
rigid probe and calibrated for
high level alarm and control
of 2 pumps.

Dimensional specifications Inches (mm)
. ]

Transmitter

172" NPT —
(3 places) 250
(64)
ses  Top
Shielded, twistod pair 04 view
P/N 09-7146-001 : \y
[
———9.00 (229)
(=— 8.00 (203) -1
3 )
0.31 Dia.—”] h
Mou.:nl'ng
oles
(4 places) ///
12.75
(324) a0 Front
13. 1
—— ey View
Display
Window
@ (-3}
10.25 (260) ———~1
[
Bottom
2.50 View
1 NPT (64)
(2 places)
4.00 X
(102) (76)
Notes:

1. All dimensions in ( ) are in millimeters.

2. Probes should be installed so that the probe end is at
feast 2.00 (51) below the desired level control point with

conductive materials or 4.00 (102) below the contro!
point with non-conductive materials.

3. Allow 4.00 (102) overhead clearance for removal of

remote mount probe cover.

Ground Level \\ S

Rigid Probe Assembly

4.63 (118 "
Dla.—L 3/4" NPT
3.00 (76)
r’ D'\ 2.75
(70)
Optional
Mounting ;gg 8 g;;
Flange ;

| ey

.375 (10) Probe Diameter

50 (13)
.625 (16)

Flexible Probe Assembly

4.63 (118, .
Dla._L 3/4" NPT
3.00 (76)
2.75
(70)
Optional
Mounting g% E:g%
Flange oo .(CD_ ... _. X
3/4" NPT —Z
@
Optional Anchor
Assembly
2.95
4.87 (124) 75)
-
5.00 (127) U |
Optlonal
Probe Diameter: _J L 1.32 (34) Weloht
.1875 (5)
.2500 (6) .15 (19)




Product warranty
]

All Magnetro! electronic and
ultrasonic level controls are
warranted free of defects in
materials or workmanship for
one full year from the date of
original factory shipment.

if returned within the war-

ranty period, and upon fac-
tory inspection of the unit, the
cause of the claim is deter-
mined to be covered under
the warranty, then Magnetrol
International will repair or
replace the control at no cost
to the purchaser (or owner)

other than transportation.

Magnetrol shall not be liable
for misapplication, labor
claims, direct or consequen-
tial damage or expense aris-
ing from the installation or
use of the equipment. There

are no other warranties ex-
pressed or implied, except
special written warranties cov-
ering some Magnetrol prod-
ucts.

L &

Quality assurance
]

QUALITY
MANAGEMENT
« INSTITUTE

A DIVISION OF CANADIAN STANDARDS ASSOCLATION

The quality assurance
system in place at
Magnetrol guarantees the
highest level of quality
throughout the company.
Magnetrol is committed to
providing full customer

satisfaction both in quality
products and quality
service.

Magnetrol's quality assurance
system is registered to
ISO 9001 and Z299.1

affirming its committment
to known international
quality standards providing
the strongest assurance of
product/service quality
available.

ASSURED QUALITY & SERVICE COST LESS "~

@ Magnetrol

5300 Belmont Road « Downers Grove, lilinois 60515-4499 « (708) 969-4000 + Fax 708-969-9489

#291 Dorman Road + Mississauga, Ontario L4V-1H2 ¢ Phone: (416) 678-2720 « Fax 416-678-7407

#Heikensstrast 6 » B 9240 Zele, Belglum « Tel. 052 45.11.11 » Telex 25944 » Fax 052 45.09.83

fwgent Business Ctr., Jubilee Rd. ¢ Burgess Hill, Sussex RH15 8TL U.K. » Tel: 0444-871313 » Telex 87255 + Fax 0444-871317

BULLETIN: 50-121.4
EFFECTIVE: February 1992
SUPERSEDES: April 1991
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Probe overview

. ]

Kotron R.F. sensing probes
are available in over 45 stan-
dard configurations to handie
a wide variety of application
requirements. Probes may
be combined with most
Kotron R.F. level controls
and transmitters.

Shown below is an overview
of Kotron sensing probes.
The first chart covers rigid
probes; the second flexible
probes. Major probe categor-
ies are listed down the left of
the rigid probe matrix. Each
column identifies the probe's

Rigid probes Most commonly used probes

Kotron R F
Sensmg Probes

rod size and type of seal
within a category. The
numbers listed in each block
identify specific probes.

Recommended applications
and more detailed informa-
tion on each probe can be

found in the charts shown in
numeric order on Pages 2
through 4. The most com-
monly used probes are
shaded in gray.

Halar® is a registered trademark of Ausimont.

Probe TFE Seal ECTFE Seal TFE Sea! Ceramic Seal
Configuration .250 Rod .375 Rod .500 Rod .375 Rod .500 Rod Specialty Probes
316 SS Nut 316 SS Nut 316 §S Nut 316 SS Nut 316 SS Nut
5070 5038 D05
Bare Seal, Nut & Insulation
© 5072 ( S0 "°d) 50520 5051 of the Same Materlal
: 1341 36017} 5093 5021 — Kynar®
Insul Hieks el Y
nsulated .0 B" 3] 625 011 5023 — PVC
Stiliwell 5047 5090 5076 — Halar® (ECTFE)
75 1.D. 5067 5°39® 5054 ® 5086 ® Specialty Metals ®
Inactive 5073 — Monel
" 5002 5066 5042 5074 — Hastelioy B
Sheath 6 Std. 5075 — Hastelloy C
Ground Wire 5030 5077 5029 Kynar® Faced Flanges@
5068 5080, 5081, 5082,
Bend 5032 5069 5035 5036 5083, 5084, 5085
— 5071 5041 — Polypropylene
Proximity 5007 5045 insulation w/316 SS nut
Plate 50530 & .500 rod, .625 O.D.
Reference 5087 — Enhanced gain
Rod 5078 1.25" tube probe
5060 1.5"/150# 5088 — same as 5087
5061 1.5"/300# wlintegral stiliwell
Faced @ 5062 2.07/1504 5089 — .500 rod with
Flange 5063 2.07/300# 4" dia. stillwell
5064 3.0./150m 5095 — Kynar insulation
5065 3.0"/3004 = wi316 8S nut & .500
. 94, 5097 rod, .625 O.D.
Sanitary (625 0.D.)
@Baro rod. @Wilh heat extension. @Consun tactory for @Sectionalized probe.
@ with ingetive sheath. (® Piastic taced carbon stes! horizontal mounting of
flange. bare probes.
Flexible probes Most commonly used probes
7 Cable | Overall Part Cable | Overall
Seal Nut insulation 0.. 0.D. No. Seal Nut Insulation 0.D. o.D.
.1875 5103 PVC CPVC PVC 1250 .2500
Halar® Halar®
(ECTFE) | 31688 | (gcTrg) | 1250
.2500 5105 | Ceramic 316 SS None 1875 .1875

Kynar® is a registered trademark of Pennwalt.

The complete level specialist




Selection data

]

Kotron probe part numbers
are identified by a numeric
part numbering system. The
part number provides exact
specification of the probe's
configurations and insertion
length. This system is com-

" prised of three distinct com-

ponents. The first two digits
indicate Kotron probe, the
next four digits describe the
probe configuration and the
last three digits detail the
insertion length.

Expedite ship planE:
]

Several Kotron sensing
probes are available for quick
shipment, usually within two
weeks after factory receipt of
a purchase order. The
models covered by “ESP"

service are conveniently col-
or coded below. Contact your
Magnetrol Representative fo
lead times on othe
selections.

Part number construction

Example:

Kotron Sensing Probe J
KB Probe Configuration

3 Probe Insertion Length

41-0000-000

KB Probe configuration

Please refer to the charts on
pages 2, 3 and 4. Should a
flange be required to mount

- the probe, please refer to the

filange chart on page 8 for the

sizes and part numbers
available. 41-5000 series
probes have a 34" NPT hous-
ing connection.

Screw
/Screw (2) Set Screw\ /
B Probe insertion length Optional Optional
Insertion lengths for Kotron consulting the factory. The Mounting Mounting
sensing probes are measured  last three digits of the probe Flange N\ D ... Flange  N._.m ...
from the bottom of the part number equal the inser- I’ — iy "'"_/'j """" )
threads of the mounting nut to tion length required. Rigid / 3/4" NPT
the end of the probe. Rigid probes are measured in 3/4" NPT Optional - “@
probe lengths from 6 to 234 inches; flexible probes in feet. A "C't')?'
inches, dependent upon . ssembly __
model, are available in one EXAMPLES: . . —— 4871 32‘95
X . For Rigid Probe insertion - l< (124)y i (75)
inch increments. Standard b v
flexible probe lengths from 10 length of 8 inches order . U
. . 41-XXXX-008. Probe Diameter:.375 (10) Probe Diameter:
to 150 feet are available in _ _ . 50 (13) .1875 (5) Optional
one foot increments. Custom For Flexible Probe insertion .625 (16) .2500 (6) Weight
lengths for both rigid and fiex- length of 25 feet order
ible pr itabl 41. -025.
probes are available by 1-XXXX-025 RIGID PROBE FLEXIBLE PROBE
E} Rigid probe configurations
Probe Materlal Probe |Probe Pressure/Temperature Rating @
Part Application Dia.
No. Probe Nut Inches integral Mount Remote Mount
R Conductive or non-conductive liquids and bulk 1000 PSI @ 70°F |[1000 PSI @ 70°F
41-5001 materials under 40 Ib./cu. Ft.,, 48” max. length TFE 316SS| 375 500 PS! @ 180°F | 500 PSI @ 300°F
Conductive or non-condutive liquids and bulk
materials under 40 ib./cu. ft., w/316 SS inactive 1000 PSI @ 70°F |1000 PS! @ 70°F
41-5002 | (1 oath, 67 sheath standard, 48" max. length TFE 316SS | 375 | ‘500 pSI @ 180°F | 500 PSI @ 300°F
(7" min. insertion length)
41-5005| .5" bare rod, high temp./high pressure, ceramic 5000 PS! @ 100°F | 500 PS! @ 1000°F
® | seal 316SS [ 36SS| 500 |"gs5 pg) @ 350°F | 800 PSI @ 350°F
6" dia. proximity plate for non-contacting 5000 PSI @ 100°F |5000 PS1 @ 100°F
41-5007| appiications, 48" max. length 316SS  1316SS| 375 |5150 pSI @ 160°F | 450 PSI @ 285°F
Conductive or non-conductive liquids and bulk 1000 PSI @ 70°F {1000 PSI @ 70°F
41-5017 | - arerials over 40 Ib./cu. ft., “ESP" to 96" TFE 316SS | 825 | ‘545 pgi @ 180°F | 500 PSI @ 300°F
41-5021 | Comosive liquids or Kynar (PVDF) reqmt., 120" max. igth. Kynar® Kynar 625 100 PSI @ 160°F | 100 PSI @ 160°F
41-5023 | Corrosive liquids or PVC reqmt., 60" max length PVC PVC 625 100 PSI @ 160°F | 100 PSI @ 160°F
For low dielectric fluids/signal compensation on Rod—TFE 375 | 1000 PSI 70°F °
. . — . 1000 PSI @ T70°F
41-5027 | horizontal tanks/Aurbulent surface/free flow liquid — 316 SS @
only wistilling well Well—316 SS .875 500 PSI @ 180°F | 500 PSt @ 300°F
Clean, conductive, non-viscous liquids with 316 1000 PS1 @ 70°F [1000 PSI @ 70°F
415029 [ <0 o0 ire TFE 316SS| 625 | 500 PSI @ 180°F | 500 PSI @ 300°F
Clean, conductive, non-viscous liquids with 316 1000 PSI @ 70°F [1000 PSI @ 70°F
41-5030 | g5 ground wire, 48" maximum length TFE 316SS | 375 | ‘500 pst @ 180°F | 500 PSI @ 300°F

@Consun the factory for horizontal mounting of bare probes.
® Temperature at electronics should not exceed + 160°F. Probe pressure/temp. ratings limited to the lesser value of the probe or flange selected.

Kynar® is a registered trademark of Pennwalt.

@Designed to mate with Triclover 16 AMP type fitting. For other sizes and configurations consult the factory.




I K3 Rigid probe configurations cont.
Probe Material Probe iProbe Pressure/Temperature Rating®
Part Application Dla.
I No. Probe Nut ! inches | Integral Mount Remote Mount
Conductive or non-conductive liquids and bulk
41-5032 | materials under 40 Ib./cu. ., w/90° bend, 1 TFE a6 ss| a7 | 1900 ES) @ [TO°F 1000 b2 I
radius, 48" maximum length @ @
Conductive or non-conductive liquids and bulk
- 1000 PSI @ 70°F |1000 PSI @ 70°F
41-5035 | materials over 40 Ib./cu. ft., w/90° bend, 2.5" TFE 316 SS| .625
I radius, 110" max. length 500 PSI @ 180°F | 500 PSI @ 300°F
41-5036 | High temp./high pressure liquids w/90° bend, 5000 PSI @ 100°F | 500 PSI @ 1000°F
® | 25" radius, 110" max. length 316SS | 31685 | 500 | g4 pgi @ 350°F | 800 PSI @ 350°F
l 4“(-';)038 High temp./high pressure liquids aiess |3ess| ars 5000 FS g aovor | 200 por g e
For low dielectric fluids/signal compensation on
. N Rod—304 SS .500 }1000 PSI @ 70°F |1000 PSI @ 70°F
41-5039 | horizontal tanks/turbulent surfaceffree flow liquid 316 SS
l only with stilling wel Well—304 SS 875 | 500 PS! @ 180°F | 500 PSI @ 300°F
41-5041 | Corrosive liquids or polypropylene requirement Polypropylene | 316 SS | .625 100 PSI @ 160°F | 100 PSI @ 250°F|
Conductive or non-conductive liquids and bulk
materials over 40 Ib./cu. ft., w/316 SS inactive 1000 PSI @ 70°F 1000 PSI @ 70°F
l 41-5042 | choath, 6" sheath standard (7" min. insertion TFE 316SS | 625 | 500 psi @ 180°F | 500 PSI @ 300°F
length)
41-5045 | High temp./high pressure w/6” dia. proximity 5000 PSI @ 100°F
I B pae. 487 may. lonath a6ss |atess | ars [S00 P31 @ WO | 500 Psi @ 1000°F
) 41-5047 | High temp./high pressure low dielectric liquids Rod—316 SS 375 | 5000 PSt @ 100°F
® | wistiting well Well—316 SS 875 | 800 PSi @ 350°F | 500 PS! @ 1000°F
High temp./high press., sectionalized 5' lengths,
; -~ 5000 PS! @ 100°F | 500 PSI @ 1000°F
41-5051 | 31-5045-001, sections may be made to specific 316 SS 316 SS| .500
I e rrition 800 PS! @ 350°F | 800 PSI @ 350°F
? 41-5052 | High temp./high pressure liquids w/10” heat 5000 PS! @ 100°F
® exlension 316 SS 316 SS 375 800 PS! @ 350°F 500 PSt @ 1000°F
41-5053 | High temp./high pressure w/6” dia. proximity plate 5000 PS! @ 100°F
l ® and w/10"” heat extension, 48” max. length 316 SS 316SS [ 375 800 PSI @ 350°F 500 PSI @ 1000°F
41-5054 | High temp./high pressure low dislectric liquids Rod—316 SS 375 | 5000 PSI @ 100°F
0 ® | w0 heat extension & stilling well wel—316 s | 316 SS| 875 | 800 PSiI @ aso°F | 500 PSI @ 1000°F
A . . 5000 PSI @ 100°F |5000 PSI @ 100°F
' 41-5059 | Liquids or low density media ECTFE 316 SS| .500 2100 PSI @ 160°F | 450 PSt @ 285°F
41-5060 | Corrosive liquids or ECTFE requirement EGTFE | Faced | 500 | 260 PSI @ 160°F | 250 PI @ 285°F
w/ECTFE faced 15" 150 Ib. carbon steel flange Flange | @ @
I 41.5061 | Corrosive liquids or ECTFE requirement ECTFE | Faced | 500 | 700 PSI @ 160°F | 300 PSI @ 285°F
w/ECTFE faced 1.5" 300 Ib. carbon steel flange Faoge | @ @
I 41-5062 | Corrosive liquids or ECTFE requirement ecrre | Faced | 500 | 260 Psi @ 160°F | 250 1 @ 285°F
w/ECTFE faced 2" 150 Ib. carbon steel flange Flange | @ @
a1.5063 | Corrosive liquids or ECTFE requirement ECTFE ECTFE 500 | 700 PSI @ 160°F | 300 PSI @ 285°F
l w/ECTFE faced 2" 300 Ib. carbon steel Hange FI:f‘;e : @ @
41-5064 | COMOsive liquids or ECTFE requirement ecTFE | Faced | 500 | 260 psi @ 1600F | 250 PSI @ 285°F
w/ECTFE taced 3" 150 Ib. carbon steel flange Flane | @
I a1-5065 | Corrosive liquids or ECTFE requirement ECTFE | Faced | 500 | 700 PS @ 160°F | 300 PSI @ 285°F
w/ECTFE faced 3” 300 Ib. carbon steel flange Flange ’
i Liquids or low density media w/316 SS inactive
" "o P 5000 PSI @ 100°F {5000 PSI @ 100°F
I 41-5066 ;h:galthl;. 6" sheath standard (3" min. insertion ECTFE 131688} 500 ;100 pSi @ 160°F | 450 PSI @ 285°F
For low dielectric fluids/signal compensation on
. L Rod—ECTFE .500 | 5000 PSI @ 100°F |5000 PSI @ 100°F
41.5067 | horizontal tanks/turbulent surfaceffree flow liquid 316 SS
l only wistilling well Well—316 SS 875 |2100 PSI @ 160°F | 450 PSI @ 285°F
Liquids or low density media w/30° bend, 1.5" 5000 PSI @ 100°F |5000 PSI @ 100°F
41-5068 | | gius ECTFE | 316SS| 500 |5400 ps) @ 160°F | 450 PSI @ 285°F
Liquids or low density media w/90° bend and 5000 PSI @ 100°F [5000 PSI @ 100°F
' @ 41-5089 | active length, 1.5” radius, 110" max. length ECTFE  [316S8S] 500 5100 psi @ 160°F | 450 PSI @ 285°F
41-5070 | Fluids as point sensor, non-conductive fluids as 5000 PSI @ 100°F |5000 PSI @ 100°F
® | transmitter. low density bulk media 316SS  [316SS| 375 15,00 psi @ 160°F | 450 PSI @ 285°F
I ® Consult factory for horizontal mounting of bare probes.
@Temperatures at electronics should not exceed + 160°F. Probe pressure/temp. ratings limited to the lesser value of the probe or flange selected.
I 3



KB Rigid probe configurations cont.

Probe Material Probe [Probe Pressure/Temperat
Part Application Dia. Perature Rating @
No. Probe Nut Inches integral Mount Remote Mount
Fluids as point sensor, non-conductive fluids as
41-5071 | transmitter, low density bulk media w/90° bend, 316 SS 316 88| .375 g?gg :g: @ 100°F 15000 PSI @ 100°F
1.5" radius, 120" max. length @ 160°F | 450 PSI @ 285°F
41-5072 | High density bulk media, low dielectric fluids— 5000 PSI @ 100°F |5000 PS) 100°
® | ECTFE seal, 120" max. length’ - 316SS | 316 SS | 500 ;100 psi @ 160°F | 450 PSI & 206k
. - - . 1000 PSI @ 70°F [1000 PSI @ 70°F
41-5073 | Liquids requiring Monel, 120" max. length Monel Monel 375 500 PSI @ 180°F | 500 PSI @ 300°F
. _— - . 1000 PSI @ 70°F [1000 PSI @ 70°F
41-5074 | Liquids requiring Hastelloy B, 120" max. length Hastelloy B | Hast. B 375 500 PSI @ 180°F | 500 PSI @ 300°F
] L = . . 1000 PSI @ 70°F [1000 PSI @ 70°F
41-5075 | Liquids requiring Hastelloy C, 120" max. length Hastelloy C | Hast. C .375 500 PSI @ 180°F | 500 PSI @ 300°F
41.5076 | Corrosive liquids and vapors ECTFE ECTFE .500 500 PSI @ 100°F | 150 PSI @ 285°F
i Clean, conductive, non-viscous liquids with 316 5000 PSI @ 100°F {5000 PSI @ 100°F
415077 | S aroend wire ECTFE | 316SS| 500 12100 Psi @ 160°F | 450 PSI @ 285°F
41-5078 Conductive fluids in non-metal tanks w/insulated ECTFE C/IS 500 285PSI @ 70°F [1000 PS! @ 70°F
reference rod and 3" 150 Ib. faced flange Flange ’ 260 PS| @ 180°F | 230 PSI @ 285°F
T . Kynar
. Corrosive liquids or Kynar requirement w/Kynar ®
41-5080 | 1aced 1.5” 150 Ib. carbon steel flange Kynar s::ieg% 625 | 260 PSI @ 160°F | 260 PSI @ 160°F
41.5081 Corrosive tiquids or Kynar requirement w/Kynar Kynar ,’:(;'2:3 625 700 PSI @ 160°F | 700 PSI °
faced 1.5” 300 Ib. carbon steel flange y Flange ' @ 160°F
41-5082 Corrosive liquids or Kynar requirement w/Kynar Kynar FKg::é 625 260 PSI @ 160°F | 260 PSI 160°F
faced 2" 150 Ib. carbon steel flange y Flange ’ @
41-5083 Corrosive liquids or Kynar requirement w/Kynar Kvnar ;(ay::c; 625 700 PSI @ 160°F | 700 PSI 160°F
faced 2" 300 Ib. carbon steel flange y Flange ’ @
41.5084 | Corrosive liquids or Kynar requirement w/Kynar Kynar Foces | 625 | 260 P81 @ 160°F | 260 PSI @ 160°F
faced 3" 150 lb. carbon steel flange y Flange ' @
41-5085 Corrosive liquids or Kynar requirement w/Kynar Kynar ::(ay:eaé 625 700 PSI @ 160°F | 700 PS!I 160°F
faced 3" 300 Ib. carbon steel flange y Flange : @
41-5086 | High temp./high presure low dielectric liquids Rod—316 SS .500 | 5000 PS! @ 100°F
® | wi10" heat extension & stilling well weli—316 s | 316 S8 | 875 | "800 PSI @ 350°F | 00 PS! @ 1000°F
1.25" tube probe for shont spans in low dielectric 5000 PS! @ 100°F {5000 PSI @ 100°F
41-5087 | materials w/1.5" NPT conn., 120" max. length 316 SS 316SS | 1.25 5400 Ps! @ 160°F | 450 PS| @ 2B5°F
1.25" tube probe, same as 41-5087 wi/integral 2" 1.25 5000 PSI @ 100°F |5000 PSI @ 100°F
41-5088 | ¢ 5 stiliwell ang 2” NPT conn., 120" max. length| 31855 [ 316SS 1T J'g5 15100 PSI @ 160°F | 450 PSI @ 285°F
41-5089 High temp./high pressure probe with 4” carbon 500
steel stillwell and 47 150 Ib. flange for use in 316 SS 316 SS ’ 285 PSI @ 100°F | 230 PSI @ 350°F
® 426
viscous, low dielectric material )
]41-5090 { High temp./high pressure low dielectric liquid Rod—316 SS .500 | 5000 PSI @ 100°F
® | wistiling well well—316 S5 | 318 SS | a75 | "800 Psi @ 3s0°F | 500 PS! @ 1000°F
High temp./high pressure requiring an insulated 3000 PSI @ 70°F |3000 PSI @ 70°F
415003 | D18 0RO max. fength TFE 316 SS | 625 | 5000 PSI @ 180°F | 200 PSI @ 400°F
41-5094 | Sanitary probe w/3A authorization and 1”7 or 1.5" Ratings determined by clamp type chosen.
® sanitary fitting standard, 180" max. length TFE 316LSS 625 Probe exceeds all clamp ratings.
For conductive media requiring high capacitance 3000 PSI @ 70°F|3000PSI @ 70°F
415095 | L oon Kynar 316 SS| 625 | 000 PSI @ 180°F | 500 PSI @ 250°F
41-5097 | Sanitary probe w/3A authorization and 2" sanitary Ratings determined by clamp type chosen.
® fitting standard, 180" max. length TFE 316LSS 625 Probe exceeds ali clamp ratings.

(® Consutt the factory for horizontai mounting of bare probes.

Kynar® is a registered trademark of Pennwalt.
Temperature at electronics should not exceed + 160°F. Probe pressureftemp. ratings limited to the iesser value of the probe or flange selected.

@Designed to mate with Triclover 16 AMP type fitting. For other sizes and configurations consult the factory.

Bl Flexible probe configurations

Probe Material Probe |Probe Pressure/Temperature Rating@®

Part Application Dia.

No. Probe Nut inches Integral Mount Remote Mount
41-5101] All media ECTFE 316SS| .1875 [ 100 PSI @ 160°F | 50 PSI @ 285°F
41-5102 | Conductive media w/span over 40 feet ECTFE 316 SS| .2500 | 100 PSI @ 160°F | 50 PSI @ 285°F
41-5103 ] Conductive media requiring PVC PVC CPVC .2500 5 PSI @ 140°F 5 PSI @ 140°F

°F
415105 | High temp./high pressure w/spans over 10 feet 3165S [ 3165s | 1875 | 5000 PSt @ 100°F | S00 PS P4 e

4
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Capacitance pico Farad (pF) gain graphs Range of capacitance adjustment
Zero/
Pages 5-7 contain capacitance gain graphs which can be used Kotron Electronics | g g4 pojny Ditferentlal/Span
to determine the proper probe/electronics choice for any given . NDA—.5 pF. Non-Adiustable
. application. To use the graphs, follow the steps below. P°'";§,g':3°'9 0-3000 pF WDA—High Range 4_"1’200 pF
1. Determine the dielectric of the process medium being . , Low Range 2-500 pF
measured. If the dislectric is unknown, use a dielectric of Two-Wire Transmitter{ ;3400 pF 50-4000 pF
2 for nonconductive media such as hydrocarbons or dry 828 -
media, and a dielectric value of 80 for water based, con- System 82 Transmitter |, 500 pF 10~15,000 pF
ductive fluids (dielectric values are along the X axis). 82-5
2. Choose a probe. Since more than one probe will usually Example:
work, consider the other application parameters such as . .
y ; " Parameters: a. Dielectric=2.5
temperature, pressure, material compatability, etc. b. Probe =Part No. 41-5027 (with stiliwell)
3. Find the graph which covers the chosen probe. Choose the ¢. pFlinch=1.5
curve on the graph which most closely relates to your par- d. Electronics = Kotron Two-Wire Transmitter
ticular application (Stillwell, 4” tank dia., 12" tank dia., 48" e. Required application span =72 inches
tank dia., 96" tank dia., 120" tank dia.). f. Electronics span =50pF min. to 4000 pF

max. (See chart above.)

4. Using the chosen curve, determine the amount of pF/inch
your application will develop (pF/inch values are on Y axis). 1.5 pFl/inch x 72 inches = 108 pF
. . . The total capacitance is enough to meet the 50 pF
5. Multiply the pF/l_nch.vaIue by the total inches of probe need- minimum span of the electronics. P
ed in your application.
6. Compare total capacitance generated by probe against the

needed zero and span of the Kotron electronics to be used.

These charts are meant as an application aid; actual values may differ slightly. Always give yourself a 10% margin of error to
ensure satisfactory performance.

These curves represent the probe concentrically located within each diameter. If the probe is near one wall of a large tank,
do the following: multiply the distance from the tank wall by 2 (to develop a diameter), choose the closest curve in the chart to
your application, and then multiply the resultant pF value x 78%. This will account for the probe not being totally surrounded
by the ground reference.

Rigid bare probes

- - ]

2 Chart A covers the following rigid bare probe configurations
§ w1 Stdwel with a .375" rod, ceramic seal and 316 SS nut:
= 16
5. 4 8 415038
£ 1 g 41-5047 with stillwell
Cw 3 41-5052
g ] x 41-5054 with stillwell
s6 e B
5: v
(8]

12 3 a4 s 5 1 8 9 w© x Stiwen
Dielectric Value =
g &
Chart A u 2z
a2 E
£ K
(g o]
-
Chart B covers the following rigid bare probe configurations 8. 5
with a .500" rod, ceramic seal and 316 SS nut: £ =
[ &
41-5005 g . '
41-5036 o, %6
41-5039 with TFE seal and stillwell
e 41-5051
W 41-5086 with stillwell R
41-5090 with stillwell Dielectric Value
Chart B8
5

‘I



CLIENT: NO. BY DATE REVISTON SHEET 10r 1
MELILEY FARMS A VA1 5-26-93 CLIENT REVIEW
GAFFNEY, SC SPEC. NO. FV-200A
OONTRACT 938.11
DATE
BY CHK'D E&I APRV PIPING APRV
SALENOID VALVES M .=P.O.
1|Tag Number FV-200A FV-200B FV-200C
2|P & ID Number 938-C04 938-C04 938-C04
3|Service ON-OFF ON-OFF ON-OFF
4{Quantity oE aE aE
5 GLOBE GLOBE GLOBE
6|Size Body | Port 2" 2 3/32° |2 2 3/32" |2~ 2 3/32"
7|Rating Type Conn. |MFG SID |2" NPT |MFG SID [2" NPT |MFG SID |2" NPT
8|Material - ALIMTIN(M ALIMINGM ALUMINUM
9|Material - Seat SEALS & DISC-ALIM |SEALS & DISC-ALIM |SEALS & DISC-ALIM
10 [Material - Diaphragm BUNA N BNA N BRA N
11 (Operaticon Direct/Pilot |DIRECT DIRECT DIRECT
VALVE BODY 12 |Packless ar Type Packed |MFG SID MFG SID MFG_SID
13 |Mamual Re-Set NO NO NO
14 {Manual Operatar NO NO NO
15
16
17|2-Way Vaive Opens/Cloee |CLOSES CLOSES CLOSES
18| 3-Way .
19 (Vent Part Opens/Close
20 | Press Part Opens/Close
WHEN 21 |4-Way
DE-ENERGIZED 22 |Press to Cyl.l/Cyl.2
23|Exh. to Cyl.l/cyl.2
24
25
26 [Enclosure NEMA 4X NEMA 4X NEMA 4X
27|voltage | Bertz 120 J60 B2 120 | 120 I I
SALENOID 28 |style of Coil CONTINUOUS DUTY  [CONTTNUOUS DUTY | CONTINUCUS DUTY
29single or Double Coil |SINGIE SINGE SINGE
30
3
32 (Fluid . |[HATER WATER WATER
33|0ty. Macdimum 50 G 50 GM 50 GPM
34 |Oper. Diff.Min{Max PSIG |<1l PSIG |4 <l PSIG <1 PSIG
35 |Allow.Diff .Min{Max PSIG |<1l PSIG |4 <1 PSIG <l PSIG
36 |Temp. Nommal |[Max oF |BAMB. 100 AMB. AMB,
SERVICE 37 |Oper. sp.gr. 1.0 1.0 1.0
CONDITIONS 38 |Oper. Viscoseity 1.0 1.0 1.0
39 |Required cv 50 50 50
40 |valve Cv 60 60 60
41
42
43
44
45 [Manufacturer ASQO ASCQO ASCO
46 | Model Number EF8215B80 EF8215B80 EFg8215B80
NOTES:
1. Supply 7 sets of maintenance manuals, parts list, & instructions.
2. Supply & attach SS tags at the factory.
IsA FORM
03:26 PM 26-May-93 R M T ENGINEERING GREENVILIE, SC 820.55




BRecifications

. scries have either Red-Hat metal

W-noid enclosures or Red-Hat 11
lded epoxy solenoids. Red-Hat 1l

il s are identified by the change

M cr “G" in their catalog numbers,
g.. 8040G10, and are shown in red.

oy J-Hat — Type 1 General Purpose
JRed-Hat 1—Types 1. 2, 3, 35, 4 and

atertight.

Dptional Enclosures:
-d-Hat — Types 3, 7 and 9
ombination Explosionproof and

Meatalog number. (Except Catalog

FB215B93 )?

fRaRed-Hat 11 — Types 3. 3S, 4, 4X, 6. 6P,
*and 9 Combination Explosionproof

and Watertight. To order, add prefix
“EF” to catalog number.

The Optional Electrical Features

enoid Enclosures: Valves listed in

. Combination General Purpose and

f Raintight. To order. add prefix “EF" to

‘umbers EF8215A-40, EF8215A90 and

Additional constructions are available.

Electrical: Standard Voltages:
24, 120, 240, 480 volts, AC, 60 Hz (or
110, 220 volts, AC, 50 Hz)

descriptions and ordering information
for: Open Frame Solenoids * Junction
Box Enclosures * Panel Mount
Constructions.

6,12, 24,120, 240 volts, DC

Other voltages are available when
required.

Coil: Continuous duty molded Class

B or F as listed.

Nominal Ambient Temperature
Ranges: Red-Hat and Red-Hat 11
Valves/AC Construction: 32°F to 125°F

Red-Hat Valves/DC Construction: 32°F
to 77°E (104°F occasionally).

Red-Hat I Valves/DC Construction:

32°F to 104°F
Refer to Engineering Section for
details.

Valve Parts in Contact
with Fluids:

Body — Aluminum

Seals, Diaphragms and Discs —

7; 40/8215

SERIES

Disc Holder — Nylon (10.1 and 11.06
watt Normally Open only )

Core Guide — Acetal

Rider Rings — Filled Teflon®

Core and Plugnut — 430F s.s., Silicone
Steel (8215A40 and 8215A90)
Springs — 302 ss.

Shading Coil — Copper

Approvals: CSA certified. UL listed as
indicated. FM approved (Normally
Closed valves only, except Catalog
Numbers 8215A90 and 8215A40).
Refer to Engineering Section for
details.

Ordering Information:

Important: We must have catalog
number, voltage and Hertz, operating
pressure and fluid handled. Use
strainers with solenoid valves.

Section, page 11, contains Buna “N" *DuPont Co. trademark
SPECIFICATIONS
- SR I i Standard Soleno!d Enclosuras
Dpersting Pressure Differentlal Red-Hat-Type 1 :‘l:‘s‘s’:‘ft::?l:
_ {psl) Red-Hat ll-Types 1, 2, 3, 3§, 4 and 4X insulation
R Max. AC | Max. DC Aluminum Body ®
e | ortfies o Alr- Alr- RS TIRE T P merae
o Ste Y Flow Fusl Fue! Catalog
. {ins.) 3 Factor Min. Gas Gas Number bC
NOR ALLY CLOSED (Closed when de-energized)

1.2 0 15 — 8040G8 —
34 0 50 25 8215G10 11.6/F
3.5 5 125 125 8215610 11.6/F

54 0 2 — 8040622 —_
44 0 50 25 8215G20 11.6/F
48 5 125 125 8215620 11.6/F

9.5 0 2 -— 8040623 —
51 0 50 25 8215630 11.6/F
5.1 5 125 125 8215G3® 11.6/F
P3| 0 25 25 8215850 14.98
R 0 25 25 8215860 14.9/B
35 0 25 25 8215870 14.9/8
60 0 25 15 8215880 14.9/8

17 0 5 - 8215A90 -

138 0 5 -— 8215A40 —_—

27




I3040/8215 SERIES (continued)

PECIFICATIONS
| Operating Pressure Differential Max. s""da:’g‘_’#&““_’%:ﬁ“"“'“ j
(Bl , Rel¢Temp. Red-Hat I-Types 1, 2, 3, 35, 4 and 4X e Rating/
Max. AC Max. DC Aluminum Body Insulation
Pipe Oritice Cv Alr- Alr- —
$She Size Flow Fuel Fuel Catalog Constr. u
(is.) {ins.) Factor Min. Gas Bas AC [ Number Ral. No. Uisting AC ne
L NORMALLY OPEN (Open when de-energized)
KT Ya 3.2 0 125 125 125 104 8215G13 . 101F | 11.6F
" e 4 0 125 125 125 104 8215623 ) o 104F | 1eF |
¥ v 46 0 125 125 125 104 8215633 10 . W0F | 1.6F |
1 1% 22 0 25 15 125 7 8215C53 12 . 154F | 1498
!iw. 1% 3 0 2 15 125 m 8215C63 12 o | 154F | 1a98 |
112 1% 37 0 25 15 125 n 8215C73 13 . 15.4/F 1498
E 2 2 | 58 0 5 | 15 125 7 821583 14 o | 154F | 1498
| 2n 3 17 0 5 | — 125 — 8215893 15 . 28.2/F —

@ Suitable for Types 4 and 7 (C and D) only. and have a T&B temperature range code. See Engineering Section, beginning on page 97, for details.

'otes: @ Do not use for Fuel Gas.
® On 50 Hertz service. the watl rating for the 6.1/F solenoid is 8.1 watts.

'ELECTRICAL INFORMATION

Watt Rating and Spare Coil Part No.
Standard Power “"’"m:c"" GeneraI'Purpose | Explosi?nprno! I;
l Cotl and | % :
t  Classol oc VA VA : i
Insulation Watts Watls Molding Inrush AC [11¥ AC : DC |
F — 6.1 16 40 | 238210 — 238214 | — !
F 11.6 10.1 25 70 238610 238710 238614 : 238714
B 149 — - — — 62691 - =
F — 154 27 160 99257 — 99257 —
{ F —_ 28.2 50 385 | 206409 | — | 206409 —

IMENSIONS (in inches)

- CDIII!!. Refs. ‘—‘, 9. 1°| m- m ca::" ' I anfn' i ! H
A 3 : ' [1R : : .
172 NPT No. H L : P | W No. T H LY P oW
1 e | 20 ! 2 | M 10 | 4w ! 3me | 4 | 2
2 dve | v | 3vn | 1" 2 | 2§ e b oy
‘ 3 3us | 3 ! 3w | 2w 12 7o ! 5 | 4vm | s
: 4 4y | 3 | 3ye | 2 13 7'9p 5 dim | S
[‘ (1.4 627/3 5 59/ S 13A L) 2% 3ns 2%
+ { 1% T | 6% | S | 6w 138 e | 3 | 3w | 2
Al [ 1.3 10 | 758 | 782 | Trsng L] B8 | 6 | 4wm | §
RESTE 9 oz | 2 | 3w | on 158 | 10 | T | Stz | 7%
— w _J {MPORTANT: Valves may be mounted ln any position except all DC constructions and those marksd ¢
T - which must bs mounted with the solanoid vertical and upright. Constructions marked &
must be mounted with the soler'wld vertical and upright or horizontal onty.
e e e Y PRI . e FS -:; St ..

Hry

o~



. B DXTE REVISION SHEET 1 OF 1
MEDLEY FARMS A VEM 5-26-93  CLIENT REVIEW
GAFFNEY, SC SPEC. NO. FIT-500
CONTRACT  938.11
DATE
BY  GKD EsI APRV PIPING APRV
FLOW METERING SYSTEM VEM RED.-P.O.
MANUFACTURER: DREXELEROOK
MOCEL ND. : 303-331-304
TYPE: ELECTRONIC
PROBE:
MODEL, 10 : 700-703-304
SIZE: TO FIT 3" PARSHALL FLIME (MOUNTING TRACK AND GROUND PLATE TO EE FURNISHED W/FLUME
TYPE: FLUSH MOUNTED, COTE SHIEID CIRCUITRY
RANGE: 0-389 GPM MAX, 0-70 GPM MIN. SPAN, CALIERATED 0-160 GPM
MOUNTING: MOONTING TRACK INTEGRAL TO PARSHALL FLUME
ELECT. COMNECT.: 3 CONDUCTOR CAELE FOITED AT PROEE BND, 25°' LONG
™G M. ; FE-500

ELECTRONICS PACKAGE:  MODEL NO. 303-331-2 CONSISTING CF THE FOLLOWING:

HOUSING: NEMA 4X FIBFRGIASS, APPROX. 14" X 16" X 8"
SERTES 408-6200 DNDICATING TRANSMITTER

CALTBRATED: 4-20 mA = 0-160 G*M
MOCEL NO. 370-3020-1 DIGITAL RATE METER

MOCEL 334-2-8 7-DIGIT NON-RESETTAELE TOTALIZER

MCCEL 334-3-2 INTEGRATOR

MCCEL 401-13-31 FOWER SUPPLY, 120VAC IN, 45VDC OUT

CUTPUT: RATE COF FILOW: 4-20 mA
TOTALIZED FIOW: 24 VDC PULSE
1 PUILSE = 10 GALIONS
TAG NO. ¢ FIT-500
FQI-500
PROCESS DATA:
FLUID: WATER
F1OW: 0-150 GM
TEMP. s AMBTENT
FRESS. : AIMOSPHERIC
NOTES:

1. FURNISH 7 SETS CF MATNTENANCE MANURLS, PARTS 1IST, AND INSTRUCTIONS.

2. FURNISH AND ATTRCH SS TAGS AT THE FACIORY.

26-May-93  05:51 PM

R M T ENGINEERING GREENVILIE, SC

§20.03b




RMT PREFINAL REMEDIAL DESIGN REPORT

MAY 1993

MEDLEY FARM SITE
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APPENDIX G
DESIGN CALCULATIONS

APPENDIX G
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® SHEET

DESIGN SHEET

OF

100 Verdae Boulevard P.O. Box 16778 Groenville, SC 29606 Phone: 803-281-0030 FAX: 803-281-0288
PROJECT/PROPOSAL NAME PREPARED CHECKED PROJECT/PROPOSAL NO.
| Zé ;4/ B\y/w D:d.( 4 By: Date: 9 ; ? / /
Lestin _Latcudmods
ZFt e _/3—’1—
\ér/ /Z,.,/ _(,4»40» A - /;m}e /%ve/ /
J(% ﬁ/m/ p/;/ "1, '-s)‘/)'/h-\ '¢ Z
\/é}/wn/) /(}4 e £ - Prime Mhve, 3
vé)L /i/rnf ﬂ(S/ﬁﬁ, = -{):r/m f 4
becveihsbom Tank $ze . S
Dverswm O ek /[’u/z/r// Size 17
Culyerts i M’lﬂl{ﬂf/ 7r éu;érr/ 2o
Qutfet Prkectron 25




/

- e
RS

[/\-7 4 Z/]/ DESIGN SHEET
SHEET l_oF

100 Verdae Boulevard P.O. Box 16778 G_menvﬂle, SC 20606 Phone: 803-281-0030 FAX: 803-281-0288
PROJECT/PROPOSAL NAME . PREPARED CHECKED PROJECTPROPOSAL NO.
Aty Fo AT | o
$)" /i/g'L'é/cw/' 4 ~ '/;,'.,4 /%Vef
/}J/Aa ;L/rw/- (ks Foomp EL)' (Bmp Eter) -
$03 - 63/ = -7284 /C’aﬁfﬁ“gf‘fﬁ”)

2) f,wl,m Zo“ (ﬁ:a/m ‘05(/& = /oa £N/¢¢A¢,~;4 /@45,&
{\> /“Vm py../ A 7— e '4’4 (U;c Jop j/l”)
8. - P00+(°3%0) = 2.4 12

A)E’om //f“/ff/b Q/WAV (/A’t 30 m)
2'18" TZe 4 s (39%4..) = /7
2Pl bpe  J0O (W) < 38
* Fressvre Guase 2pi P23 il F P’
2 Bl Velpe _?o' x84/ - 12’

*Z ’/}2. ((/.'ce/(l) 3 ¢ ("/W ; 0'3’
. (4 A/:./u IM:/ 3,5 £ 231 fippsi : z,,‘f'
2 Beducer NGTA NN 4

« Phlers '4/:,/&/ 3' . (39'°IW> = 2.7
I e 205 (Y < A
1h" ose 129 17 (8%/000) = @
1R 908, 46Y 25+ (1bfes) T 4l
Jéaﬂ

STl Bkin Loss (34.8r22) (2 s /8, éﬂ
3) ﬂ['fﬂ;f/ ‘frfurIG y«c/‘r - /20/:- 4 2.3 = 4/5?;0
DTk Had - (-128)+ 186 v4s58 = Sc.44  we 220 TOH

Vs ﬂn/ s b Aellver 300 gpm af20 o4

<




[y 4 Z Q/_" DESIGN SHEET
® SHEET, 2 OF

100 Verdae Boulevard P.O. Box 16778 Greenville, SC 29606 Phone: 803-281-0030 FAX: 803-281-0288
PROJECTPROPOSAL NAME PREPARED CHECKED PROJECT/PROPOSAL NO.
By: Daty: By: Date:
Dedley (e e\ ke 93¢/
VAR 4

52&/ ,;mg p:‘é'ggg‘ -é}'ggz'é d

M’"/” oL e - 7 )7 Selecton | "/-l/ € /?0/:/ ek 160 Head
Lesrid /’/Mﬂ/ &l - /! g pm

éS )A/m/‘{'/ r7 /m/-p) &m 30 gp"

éﬁmnﬁ/f,{//?w ﬂ,— 4/ 9pm

Estymated SysFuer Firw - 7 x 4 gom < Z??jp“ ~ vse 300 gpm

" For 30040 e B heador ppe.

Hhaol Loss
__,;.?{ZZZ,;L/ ISl ed- 4o/ (Ma L3o »/ofh.l)

ﬁé«l[%//- gﬂié (A-6)
Shbhi M 1374

D Frichel Loss (Fatrie based o (2100, corvectim Lo 15D 8 Bd)
Q) Eloator fo Aeuclor n
5 hose - 123« ("Hom) = 174
" Piphess Adyhoe - (5 Ralne)- 2025 #20 = 0,9
./J9 Woler Mefor - Zp; "Z.?// kfpsi’ = b?
2 0 Redlieer — /S ° (6/100 20, /
Ll hlve - 15 () 10
2" Rull %/vc . 30" (f' /ao) 220
0" Pe Ppe - oo LF. < (0b) 6l

351 A
8) Headow o Tank
*8"Vpe - Gov % = 26k _

185 o Jar panf

c) rokl frchonboss (51 +26) (38 = 119 4 Seveerrond
["LH €180 s/
DTobel Heed - 1374178 = IS4G feof vre 160F =]\ = 113 ypm
Qn 303 9pm
Cr = 416 9pm

\




l L\ﬂﬂ Z/]/ DESIGN SHEET
SHEET 3 oF

100 Verdae Boulevard P.O. Box 16778 Greenville, SC 29606 Phono: 803-281-0030 FAX: 803-281-0288
PROJECTPROPOSAL NAME PREPARED CHECKED PROJECTPROPOSAL NO.
By: By: Date:
Dedly rsry uarnéﬁué 93¢.//

et bomp Corewit R~ Hiine Hhver
) HAe Wil = Cbt oy £2) = (Famp £2)

8 - 43)
(rqﬂ oFulll 5#)- (Pomp )
43 - 3/

- /13 H]

c 248
— 79 A

D Pk, Loss - the Liss cofptbie &o ot B Prvie Mover = 184K
3) ﬂfSSt//é qu,g/ﬂé/nlw - /30/,\'1 r 23 - 4/59#

( DTH Head  (“79)e 180 + 4158 = 35C4 e Zb0 T4
l | | LN pwn,o st 94«4/&'»' 2507;,., & X0 TOH




o\ DESIGN SHEET

® SHEET, 4’ OF
100 Verdae Boulevard P.O. Box 16778 Greenville, SC 29606 Phone: 803-281-0030 FAX: 803-281-0288
[PROJECT/PROPOSAL NAME PREPARED CHECKED PROJECT/PROPOSAL NO.
By: Daty: By: Date:
Wfi/fy Lot Mﬁé&; D341/

L oomp Lesign = et B.

Lsiveo Fow G - & = M gy

Eslomisted /Fow Lo = Q= SO 3y

& hmnh 7o k) Fieas & 2 7/ P .

Eitmihd e Gt = &t By = EHlospn. cire 25D g

. 6/ Z{ﬂjﬂ'ﬂ

Head Liss
’).{/‘444 A/ta/‘ G’aL// /a// oveseome 15 £ 5"”
fpe EL0FY 657/
gt//o&é &/ _;52&
/33 #
2);/,”4,:, Z.as (/"n'o/"‘x &5«/& (',;/oo,awu)‘&- A /SO e;./)
‘)éa/mé/é ceder
M hse - 1330 () = fo'
o Ahss WyL@ﬁ'M)-fz/“%,) ol Oﬂ'
'//ﬁlﬂ/fé‘"'yf/ér S5l v Z/]/r%/ = 9
2ty bdwer 1S5 Gths) = gl
‘Z’au//cz’t /S (‘%ro‘) ~ 10
2" Gl he 30"+ (iify) = 20
My S0 r (fn) v 33

= h
8) Moo 4 TEX
'3'ﬂ}e/ - 6850 oo T Z// )4’

0) Tl Frihim doss (w2 v2) B8)% < 107
B) 7;74/ //&0/- /33 + /6.7 = /4?7)4 Use /{0)4Z =y
Nb Chunge i1 f{éé;"l-

Moikor LG = G V" Selhin i ) LK 0180 p5i - if 160" Hhoad

Jer Pumpf
Sececrio
/" L/# &/gﬂﬂg:'
€ % /13 9pm
G =503 gpm.
0}" 4/4[0,/»

w




[/\ﬂ 4 M[‘ ' DESIGN SHEET
SHEET { OF

( 100 Verdae Boulevard P.O. Box 16778 Greenville, SC 29606 Phone: 803-281-0030 FAX: 803-281-0288
[PROJECT/PROPOSAL NAME PREPARED CHECKED - PROJECT/PROPOSAL NO.
: By: Daje: By: Date:
/Za/éy 6/”7 ¥/ ,7/43 93¢, (1
L4 - L

Besiidotoir Tad

Cooaf A = 750 2F x 1@ s 2 « 748 = 3917 gallens

ey /g 600 LF « ﬂ‘(j’) * 2y 748 < 3/3} 74//1-.< _

. 70{0?5//045
Wells - SOsllsfocll 7 120ty < 4P gollme

7700 96//#'5

Bl B S &N BN A B BE R DD B B G Ny BE B e -
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[/’\%W Z Q ﬁ ' DESIGN SHEET
® S.HEET 6 OF

100 Verdae Boulevard ~ P.O. Box 16778, Greenville, SC 29606 Phone: 803-281-0030  FAX: 803-281-0288
[PROJECTPROPOSAL NAME ) PREPARED CHECKED PROJECTPROPOSAL NO.
Moy fare alZalT T | 535y
ﬁ;ﬁm DU/CLAQZ &4 &//Lc/mvf-.j l&nomd 7'1,17)
I¥uim Divexsiow Orcth:
Khr Boec = / acre = ﬂﬂo/S’(uZS'.y o
AW 4, 4 |
L« 4.?0 # ’

e = 20 20,07 At
¥ Flow CALCILRTIONS AITRCHED

A Dak e - 102
/’)1 ﬂ/é‘l ﬂ e ’ /00/2 ' '
G e 2h, Vbhhen ¥ Aurartis prhchED

S ACEA e/t :

Moy Areen = d4dwrr = 000045 Sg oy
aH =30 A

L= oo /4‘

STope - - 0./0 4712

K Lo CHCAMNINVS ATHAEY

e Dfeb Zope 102
Aax DFek. .f/o,e 007% , _
o Syes - 2h) Y J.Aﬂ P Ar/nrss e HED




SCS Hydrograph Generation Program
Copyright (C) Galileo Software 1987 All Rights Reserved

MEDLEY FARM - SMALL AREA DITCH ({o verlk /24 WB

DRAINAGE AREA = .00065 SQUARE MILES

TIME OF CONCENTRATION = 6.380106E~02 HOURS
RUNOFF CURVE NUMBER = 85

STORM DURATION = 24 HOURS

SCS TYPE 2 STORM

RORNERLL =35, INGHES - 0.12 ACRE FEET

VOLUME ADJUSTMENT FACTOR = 3.46
**x*x MAXIMUM FLOW = 2.33 CFS AT 11.9 HOURS ***
TIME (HOURS) CUM. RAINFALL CUM. RUNOFF FLOW (CFS)
(INCHES) (INCHES)
24.00 5.10 3.46 0.02

o 7
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SCS Hydrograph Generation Program
Copyright (C) Galileo Software 1987 All Rights Reserved

MEDLEY FARM - SMALL AREA DITCH (25 YewR /24 Houx)

DRAINAGE AREA = .00065 SQUARE MILES
TIME OF CONCENTRATION = 6.380106E-02 HOURS

RUNOFF CURVE NUMBER = 85

STORM DURATION = 24 HOURS
SCS TYPE STORM

RAINFALL = 5.9 INCHES

RUNOFF = 4.21 INCHES = 0.15 ACRE FEET
VOLUME ADJUSTMENT FACTOR = 3.46
xxx MAXIMUM FLOW = 2.82 CFS AT 11.9 HOURS ***
TIME (HOURS) CUM. RAINFALL CUM. RUNOFF FLOW (CFS)
(INCHES) (INCHES)
24.00 5.90 4.21 0.03



SCS Hydrograph Generation Program
Copyright (C) Galileo Software 1987 All Rights Reserved

MEDLEY FARM - TYPICAL DIVERSION DITCH (;o Yent /24 Hw&)

DRAINAGE AREA = .0015625 SQUARE MILES

TIME OF CONCENTRATION = 6.987724E-02 HOURS
RUNOFF CURVE NUMBER = 85

STORM DURATION = 24 HOURS

SCS TYPE 2 STORM

RORBERLL =32,% INEHES = 0.29 ACRE FEET

VOLUME ADJUSTMENT FACTOR = 2.66

**x MAXIMUM FLOW = 5.57 CFS AT 11.9 HOURS *=*=x

TIME (HOURS) CUM. RAINFALL CUM. RUNOFF FLOW (CFS)
| (INCHES) (INCHES)
24.00 5.10 3.46 0.05

(A
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SCS Hydrograph Generation Program
Copyright (C) Galileo Software 1987 All Rights Reserved

MEDLEY FARM - TYPICAL DIVERSION DITCH (zg Yerr /24 Hove)

DRAINAGE AREAR = .0015625 SQUARE MILES
TIME OF CONCENTRATION = 6.987724E-02 HOURS

RUNOFF_CURVE NUMB = 85
STORE DURATION = g% HOURS

SCS TYPE 2 STORM
RAINFALL = 5.9 INCHES

RUNOFF = 4.21 INCHES = 0.35 ACRE FEET
VOLUME ADJUSTMENT FACTOR = 2.66
*xx MAXIMUM FLOW = 6.72 CFS AT 11.9 HOURS ***
TIME (HOURS) CUM. RAINFALL CUM. RUNOFF FLOW (CFS)
(INCHES) (INCHES)
24.00 5.90 4.21 0.06



Page 1 of 3
Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Nanme:
Description:
Solve For Depth
Given Constant Data;
Bottom Width....... 0.00
Z-LEft............- 2.00
Z-Rightoooo-.oooooo 2-00
Mannings ‘n’....... 0.030
Variable Input Data Minimum Maximum Increment By
Channel Slope 0.0100 0.1000 0.0100
Channel Discharge 2.00 7.00 1.00

Open Channel Flow Module, Version 3.13 (c)
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708

q 1/
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l Page 2 of 3
VARIABLE COMPUTED VARIABLE COMPUTED
I Bottom Z-Left Z-Right Mannings Channel Channel Channel Velocity
width (H:V) (H:V) n’ Slope Depth Discharge fps
l ft ft/ft ft cfs
0.00 2.00 2.00 0.030 0.0100 0.67 2.00 2.22
0.00 2.00 2.00 0.030 0.0200 0.59 2.00 2.88
I 0.00 2.00 2.00 0.030 0.0300 0.55 2.00 3.35
0.00 2.00 2.00 0.030 0.0400 . 0.52 2.00 3.73
0.00 2.00 2.00 0.030 0.0500 0.50 2.00 4.06
0.00 2.00 2.00 0.030 0.0600 0.48 2.00 4.35
l 0.00 2.00 2.00 0.030 0.0700 0.47 2.00 4.61
0.00 2.00 2.00 0.030 0.0800 0.45 2.00 4.84
0.00 2.00 2.00 0.030 0.0900 0.44 2.00 5.06
l 0.00 2.00 2.00 0.030 0.1000 0.44 2.00 5.27
0.00 2.00 2.00 0.030 0.1100 0.43 2.00 5.46
0.00 2.00 2.00 0.030 0.0100 0.78 3.00 2.46
J 0.00 2.00 2.00 0.030 0.0200 0.69 3.00 3.19
0.00 2.00 2.00 0.030 0.0300 0.64 3.00 3.71
b} 0.00 2.00 2.00 0.030 0.0400 0.60 3.00 4.13
> 0.00 2.00 2.00 0.030 0.0500 0.58 3.00 4.49
zlt) 0.00 2.00 2.00 0.030 0.0600 0.56 3.00 4.81
Q\ 0.00 2.00 2.00 0.030 0.0700 0.54 3.00 5.10 1 Ev.vsmj
1> 0.00 2.00 2.00 0.030 0.0800 0.53 3.00 5.36 ;‘;’,‘;ZL
él 0.00 2.00 2.00 0.030 0.0900 0.52 3.00 5.60 <
;) 0.00 2.00 2.00 0.030 0.1000 0.51 3.00 5.83
0.00 2.00 2.00 0.030 0.1100 0.50 3.00 6.04
0.00 2.00 2.00 0.030 0.0100 0.87 4.00 2.64
I 0.00 2.00 2.00 0.030 0.0200 0.76 4.00 3.42
0.00 2.00 2.00 0.030 0.0300 0.71 4.00 3.99
0.00 2.00 2.00 0.030 0.0400 0.67 4.00 4.44
l 0.00 2.00 2.00 0.030 0.0500 0.64 4.00 4.83
0.00 2.00 2.00 0.030 0.0600 0.62 4.00 5.17
0.00 2.00 2.00 0.030 0.0700 0.60 4.00 5.48
I 0.00 2.00 2.00 0.030 0.0800 0.59 4.00 5.76
0.00 2.00 2.00 0.030 0.0900 0.58 4.00 6.02
0.00 2.00 2.00 0.030 0.1000 0.57 4.00 6.26
0.00 2.00 2.00 0.030 0.1100 0.56 4.00 6.49
l 0.00 2.00 2.00 0.030 0.0100 0.95 5.00 2.79
0.00 2.00 2.00 0.030 0.0200 0.83 5.00 3.62
0.00 2.00 2.00 0.030 0.0300 0.77 5.00 4.22
' 0.00 2.00 2.00 0.030 0.0400 0.73 5.00 4.70
0.00 2.00 2.00 0.030 0.0500 0.70 5.00 5.11
0.00 2.00 2.00 0.030 0.0600 0.68 5.00 5.47
l 0.00 2.00 2.00 0.030 0.0700 0.66 5.00 5.79
I Open Channel Flow Module, Version 3.13 (c)
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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Page 3 of 3

VARIABLE COMPUTED VARIABLE COMPUTED

Bottom Z-Left Z-Right Mannings Channel Channel Channel Velocity

width (H:V) (H:V) n’ Slope Depth Discharge f£ps
ft ft/ft ft cfs

0.00 2.00 2.00 0.030 0.0800 0.64 5.00 6.09

0.00 2.00 2.00 0.030 0.0900 0.63 5.00 6.36

0.00 2.00 2.00 0.030 0.1000 0.61 5.00 6.62

0.00_ 2.00 2.00 0.030 0.1100 0.60 5.00 6.86

0.00 2.00 - 2.00 0.030 0.0100 1.01 6.00 2.92

0.00 2.00 2.00 0.030 0.0200 0.89 6.00 3.79

0.00 2.00 2.00 0.030 0.0300 0.82 6.00 4.41
Iy 0.00 2.00 2.00 0.030 0.0400 0.78 6.00 4.91 _
SN 0.00 2.00 2.00 0.030 0.0500 0.75 6.00 5.34 | E®se
NN 0.00 2.00 2.00 0.030 0.0600 0.72 6.00 5.72 FagRi
I 0.00 2.00 2.00 0.030 0.0700 0.70 6.00 6.06

0.00 2.00 2.00 0.030 0.0800 0.69 6.00 6.37

0.00 2.00 2.00 0.030 0.0900 0.67 6.00 6.66

0.00 2.00 2.00 0.030 0.1000 0.66 6.00 6.93

0.00 2.00 2.00 0.030 0.1100 0.65 6.00 7.18

0.00 2.00 2.00 0.030 0.0100 1.07 ~ 7.00 3.04

0.00 2.00 2.00 0.030 0.0200 0.94 7.00 3.94

0.00 2.00 2.00 0.030 0.0300 0.87 7.00 4.59

0.00 2.00 2.00 0.030 0.0400 0.83 7.00 5.11

0.00 2.00 2.00 0.030 0.0500 0.79 7.00 5.55

0.00 2.00 2.00 0.030 0.0600 0.77 7.00 5.95

0.00 2.00 2.00 0.030 0.0700 0.75 7.00 6.30

0.00 2.00 2.00 0.030 0.0800 0.73 7.00 6.62

0.00 2.00 2.00 0.030 0.0900 0.71 7.00 6.92

0.00 2.00 2.00 0.030 0.1000 0.70 7.00 7.20

0.00 2.00 2.00 0.030 0.1100 0.68 7.00 7.46

Open Channel Flow Module, Version 3.13 (c)
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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Page 1 of 6
Circular Channel Analysis & Design
Solved with Manning’s Equation

Open Channel - Uniform flow

Worksheet Name:
Description:
Solve For Actual Depth

Given Constant Data;

Mannings n...eeeese 0.022
Variable Input Data Minimum Maximum Increment By
Diameter 1.00 1.50 0.50
Slope 0.0100 0.1000 0.0100
Discharge 3.00 7.00 0.50

I BN N N Iy S T N BN BN BN BN B e
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VARIABLE VARIABLE VARIABLE COMPUTED COMPUTED COMPUTED
Diameter Channel Mannings Discharge Depth Velocity Capacity
ft Slope ‘n’ cfs ft fps Full

ft/ft cfs
Unable to compute this instance. :
1.50 0.0100 0.022 3.00 0.74 __3.48 6.21
1.00 0.0200 0.022 3.00 0.83 4.32 2.98 ¥ CleC4
1.50 0.0200 0.022 3.00 0.60 4.50 8.78
1.00 0.0300 0.022 3.00 0.69 5.18 3.65
1.50 0.0300 0.022 3.00 0.54 5.21 10.75
1.00 0.0400 0.022 3.00 0.62 5.82 4.21
1.50 0.0400 0.022 3.00 0.50 5.78 12.41
1.00 0.0500 0.022 3.00 0.58 6.35 4.71
1.50 0.0500 0.022 3.00 0.47 6.27 13.88
1.00 0.0600 0.022 3.00 0.55 6.81 5.16
1.50 0.0600 0.022 3.00 0.45 6.69 15.20
1.00 0.0700 0.022 3.00 0.52 7.22 5.57
1.50 0.0700 0.022 3.00 0.43 7.07 16.42
1.00 0.0800 0.022 3.00 0.50 7.60 5.95
1.50 0.0800 0.022 3.00 0.42 7.42 17.56
1.00 0.0900 0.022 3.00 0.49 7.94 6.32
1.50 0.0900 0.022 3.00 0.41 7.74 18.62
1.00 0.1000 0.022 3.00 0.47 8.26 6.66
1.50 0.1000 0.022 3.00 0.40 8.03 19.63
1.00 0.1100 0.022 3.00 0.46 8.55 6.98
1.50 0.1100 0.022 3.00 0.39 8.31 20.59
Unable to compute this instance.
1.50 0.0100 0.022 3.50 0.81 3.62 6.21
Unable to compute this instance.
1.50 0.0200 0.022 3.50 0.66 4.69 8.78
1.00 0.0300 0.022 3.50 0.79 5.29 3.65
1.50 0.0300 0.022 3.50 0.59 5.44 10.75
1.00 0.0400 0.022 3.50 0.70 6.00 4.21
1.50 0.0400 0.022 3.50 0.54 6.04 12.41
1.00 0.0500 0.022 3.50 0.64 6.57 4.71
1.50 0.0500 0.022 3.50 0.51 6.54 13.88
1.00 0.0600 0.022 3.50 0.60 7.06 5.16
1.50 0.0600 0.022 3.50 0.49 6.99 15.20
1.00 0.0700 0.022 3.50 0.57 7.49 5.57
1.50 0.0700 0.022 3.50 0.47 7.39 16.42
1.00 0.0800 0.022 3.50 0.55 7.89 5.95
1.50 0.0800 0.022 3.50 0.45 7.75 17.56
1.00 0.0900 0.022 3.50 0.53 8.25 6.32
1.50 0.0900 0.022 3.50 0.44 8.08 18.62

Open Channel Flow Module, Version 3.13 (c)
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



VARIABLE VARIABLE

Diameter Channel Mannings Discharge Depth

Page 3 of 6

VARIABLE COMPUTED COMPUTED COMPUTED

Velocity Capacity

ft Slope n’ cfs ft fps Full
ft/ft cfs

1.00 0.1000 0.022 3.50 0.52 8.58 6.66
1.50 0.1000 0.022 3.50 0.43 8.39 19.63
1.00 0.1100 0.022 3.50 0.50 8.90 6.98
1.50 0.1100 0.022 3.50 0.42 8.69 20.59
Unable to compute this instance.

1.50 0.0100 0.022 4.00 0.88 3.73 6.21
Unable to compute this instance.

1.50 0.0200 0.022 4.00 0.71 4.85 8.78
Unable to compute this instance.

1.50 0.0300 0.022 4.00 0.63 5.64 10.75
1.00 0.0400 0.022 4.00 0.78 6.10 4.21
1.50 0.0400 0.022 4.00 0.59 6.26 12.41
1.00 0.0500 0.022 4,00 0.71 6.73 4.71
1.50 0.0500 0.022 4.00 0.55 6.79 13.88
1.00 0.0600 0.022 4.00 0.66 7.25 5.16
1.50 0.0600 0.022 4.00 0.53 7.25 15.20
1.00 0.0700 0.022 4.00 0.63 7.71 5.57
1.50 0.0700 0.022 4.00 0.50 7.67 16.42
1.00 0.0800 0.022 4.00 0.60 8.13 5.95
1.50 0.0800 0.022 4.00 0.49 8.05 17.56
1.00 0.0900 0.022 4.00 0.58 8.51 6.32
1.50 0.0800 0.022 4.00 0.47 8.40 18.62
1.00 0.1000 0.022 4.00 0.56 8.86 6.66
1.50 0.1000 0.022 4.00 0.46 8.72 19.63
1.00 0.1100 0.022 4.00 0.54 9.19 6.98
1.50 0.1100 0.022 4.00 0.45 9.02 20.59
Unable to compute this instance.

1.50 0.0100 0.022 4.50 0.95 3.83 6.21
Unable to compute this instance.

.50 0.0200 0.022 4.50 0.76 5.00 8.78
Unable to compute this instance.

1.50 0.0300 0.022 4.50 0.68 5.81 10.75
1.00 0.0400 0.022 4.50 0.91 6.01 4.21
1.50 0.0400 0.022 4.50 0.62 6.46 12.41
1.00 0.0500 0.022 4.50 0.78 6.82 4.71
1.50 0.0500 0.022 4.50 0.59 7.01 13.88
1.00 0.0600 0.022 4.50 0.72 7.40 5.16
1.50 0.0600 0.022 4.50 0.56 7.49 15.20
1.00 0.0700 0.022 4.50 0.68 7.89 5.57
1.50 0.0700 0.022 4.50 0.54 7.92 16.42

Open Channel Flow Module, Version 3.13 (c)
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VARIABLE VARIABLE

Diameter Channel Mannings Discharge Depth

VARIABLE COMPUTED COMPUTED COMPUTED

Page 4 of 6

Velocity Capacity

ft Slope n’ cfs ft fps Full
ft/ft cfs

1.00 0.0800 0.022 4.50 0.65 8.33 5.95
1.50 0.0800 0.022 4.50 0.52 8.32 17.56
1.00 0.0900 0.022 4.50 0.62 8.73 6.32
1.50 0.0900 0.022 4.50 0.50 8.68 18.62
1.00 0.1000 0.022 4.50 0.60 9.10 6.66
1.50 0.1000 0.022 4.50 0.49 9.01 19.63
1.00 0.1100 0.022 4.50 0.58 9.45 6.98
1.50 0.1100 0.022 4.50 0.48 9.33 20.59
Unable to compute this instance.

1.50 0.0100 0.022 5.00 1.02 3.91 6.21
Unable to compute this instance.

1.50 0.0200 0.022 5.00 0.81 5.13 8.78
Unable to compute this instance.

1.50 0.0300 0.022 5.00 0.72 5.97 10.75
Unable to compute this instance.

1.50 0.0400 0.022 5.00 0.66 6.65 12.41
1.00 0.0500 0.022 5.00 0.89 6.75 4.71
1.50 0.0500 0.022 5.00 0.62 7.21 13.88
1.00 0.0600 0.022 5.00 0.79 7.48 5.16
1.50 0.0600 0.022 5.00 0.59 7.71 15.20
1.00 0.0700 0.022 5.00 0.74 8.02 5.57
1.50 0.0700 0.022 5.00 0.57 8.16 16.42
1.00 0.0800 0.022 5.00 0.70 8.49 5.95
1.50 0.0800 0.022 5.00 0.55 8.56 17.56
1.00 0.0900 0.022 5.00 0.67 8.92 6.32
1.50 0.0900 0.022 5.00 0.53 8.93 18.62
1.00 0.1000 0.022 5.00 0.65 9.31 6.66
1.50 0.1000 0.022 5.00 0.52 9.28 19.63
1.00 0.1100 0.022 5.00 0.63 9.67 6.98
1.50 0.1100 0.022 5.00 0.50 9.61 20.59
Unable to compute this instance.

1.50 0.0100 0.022 5.50 1.10 3.97 6.21
1.50 0.0200 0,022 5.50 0.86 5.24 8.78 Clb
Unable to compute this instance.

1.50 0.0300 0.022 5.50 0.76 6.12 10.75
Unable to compute this instance.

1.50 0.0400 0.022 5.50 0.70 6.81 12.41
Unable to compute this instance.

1.50 0.0500 0.022 5.50 0.66 7.40 13.88 CZ

Open Channel Flow Module, Version 3.13 (c)
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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VARIABLE VARIABLE

Diameter Channel Mannings Discharge Depth

Page 5 of 6

VARIABLE COMPUTED COMPUTED COMPUTED

Velocity Capacity

ft Slope n’ cfs ft fps Full
ft/ft cfs

1.00 0.0600 0.022 5.50 0.90 7.38 5.16
1.50 0.0600 0.022 5.50 0.62 7.91 15.20
1.00 0.0700 0.022 5.50 0.81 8.08 5.57
1.50 0.0700 0.022 5.50 0.60 8.37 16.42
1.00 0.0800 0.022 5.50 0.76 8.61 5.95
1.50 0.0800 0.022 5.50 0.58 8.79 17.56
1.00 0.0900 0.022 5.50 0.72 9.06 6.32
1.50 0.0900 0.022 5.50 0.56 9.17 18.62
1.00 0.1000 0.022 5.50 0.69 9.47 6.66
1.50 0.1000 0.022 5.50 0.54 9.53 19.63
1.00 0.1100 0.022 5.50 0.67 9.85 6.98
1.50 0.1100 0.022 5.50 0.53 9.86 20.59
Unable to compute this instance.

1.50 0.0100 0.022 6.00 1.19 4.00 6.21
Unable to compute this instance.

1.50 0.0200 0.022 6.00 0.91 5.35 8.78
Unable to compute this instance.

1.50 0.0300 0.022 6.00 0.80 6.25 10.75
Unable to compute this instance.

1.50 0.0400 0.022 6.00 0.74 6.97 12.431
Unable to compute this instance.

1.50 0.0500 0.022 6.00 0.69 7.57 13.88
Unable to compute this instance.

1.50 0.0600 0.022 6.00 0.65 8.10 15.20
Unable to compute this instance.

1.50 0.0700 0.022 6.00 0.63 8.57 16.42
1.00 0.0800 0.022 6.00 0.83 8.64 5.95
1.50 0.0800 0.022 6.00 0.60 9.00 17.56
1.00 0.0900 0.022 6.00 0.78 9.15 6.32
1.50 0.0900 0.022 6.00 0.59 9,39 18.62
1.00 0.1000 0.022 6.00 0.74 9.59 6.66
1.50 0.1000 0.022 6.00 0.57 9.76 19.63
1.00 0.1100 0.022 6.00 0.71 10.00 6.98
1.50 0.1100 0.022 6.00 0.55 10.10 20.59
Unable to compute this instance. '

1.50 0.0100 0.022 6.50 1.31 3.98 6.21
Unable to compute this instance.

1.50 0.0200 0.022 6.50 0.96 5.44 8.78
Unable to compute this instance.

1.50 0.0300 0.022 6.50 0.84 6.37 10.75

Open Channel Flow Module, Version 3.13 (c)

Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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VARIABLE COMPUTED COMPUTED COMPUTED

VARIABLE VARIABLE
Diameter Channel Mannings Discharge Depth
ft Slope 'n’ cfs
ft/ft
Unable to compute this instance.
1.50 0.0400 0.022 6.50
Unable to compute this instance.
1.50 0.0500 0.022 6.50
Unable to compute this instance.
1.50 0.0600 0.022 6.50
Unable to compute this instance.
1.50 0.0700 0.022 6.50
Unable to compute this instance.
1.50 0.0800 0.022 6.50
1.00 0.0900 0.022 6.50
1.50 0.0900 0.022 6.50
1.00 0.1000 0.022 6.50
1.50 0.1000 0.022 6.50
1.00 0.1100 0.022 6.50
1.50 0.1100 0.022 6.50
Unable to compute this instance.
Unable to compute this instance.
Unable to compute this instance.
1.50 0.0200 0.022 7.00
Unable to compute this instance.
1.50 0.0300 0.022 7.00
Unable to compute this instance.
1.50 0.0400 0.022 7.00
Unable to compute this instance.
1.50 0.0500 0.022 7.00
Unable to compute this instance.
1.50 0.0600 0.022 7.00
Unable to compute this instance.
1.50 0.0700 0.022 7.00
Unable to compute this instance.
1.50 0.0800 0.022 7.00
Unable to compute this instance.
1.50 0.0900 0.022 7.00
1.00 0.1000 0.022 7.00
1.50 0.1000 0.022 7.00
1.00 0.1100 0.022 7.00
1.50 0.1100 0.022 7.00

ft

0.75
0.71
0.68
0.66
0.64
0.88
0.62

0.82
0.60

Velocity Capacity

fps Full
cfs

7.11 12.41
7.73 13.88
8.27 15.20
8.75 16.42
9.19 17.56
9.15 6.32
9.60 18.62
9.66 6.66
9.97 19.63
10.10 6.98
10.33 20.59
5.52 8.78
6.48 10.75
7.24 12.41
7.87 13.88
8.43 15.20
8.92 16.42
9.37 17.56
9.79 18.62
9.60 6.66
10.17 19.63
10.13 6.98
10.54 20.59

Open Channel Flow Module, Version 3.13 (c)

Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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FIGURE 1-1

SITE LOCATION MAP
SCALE: 1°=2000'

MEDLEY FARMS
GAFFNEY, SC.
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‘ SCS Hydrograph Generation Program
Copyright (C) Galileo Software 1987 All Rights Reserved

MEDLEY FARM - UNNAMED TRIBUTARY ((O ‘(C’*&/z& WQ)

DRAINAGE AREA = .0546875 SQUARE MILES

RONErPF cORVEENGREERCOY 77 - 4648457 HOURS

STORM DURATION = 24 HOURS
SCS TYPE 2 STORM
RAINFALL = 5.1 INCHES

RUNOFF = 2.71 INCHES = 7.89 ACRE FEET
VOLUME ADJUSTMENT FACTOR = 1.00
*xx MAXIMUM FLOW = 83.22 CFS AT 12.1 HOURS **x*
TIME (HOURS) CUM. RAINFALL CUM. RUNOFF FLOW (CFS)
(INCHES) (INCHES)
25.30 5.10 2.71 0.00



SCS Hydrograph Generation Program
Copyright (C) Galileo Software 1987 All Rights Reserved

MEDLEY FARM - UNNAMED TRIBUTARY ( 25 Year /o4 M}

DRAINAGE AREA = .0546875 SQUARE MILES
TIME OF CONCENTRATION = .4648457 HOURS
RUNOFF CURVE NUMBER = 77

STORM DURATION = 24 HOURS

SCS TYPE 2 STORM

RAINFALL = 5.9 INCHES

% 22

RUNOFF = 3.39 INCHES = 9.89 ACRE FEET
VOLUME ADJUSTMENT FACTOR = 1.00
*xx MAXIMUM FLOW = 104.83 CFS AT 12.1 HOURS ***
TIME (HOURS) CUM. RAINFALL CUM. RUNOFF FLOW (CFS)
(INCHES) {(INCHES)
25.30 5.90 3.39 0.00



Circular Channel Analysis & Design
Solved with Manning’s Equation

Open Channel - Uniform flow

Worksheet Name:
Description:
Solve For Actual Depth

Given Constant Data;

Page 1 of 2

Open Channel Flow Module, Version 3.13 (c)

Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708

Diameter. * & & & & 0 0 0 0 0 4 L 00
Mannings n......... 0.022
Variable Input Data Minimum Maximum Increment By
Slope 0.0400 0.1100 0.0100
Discharge 85.00 105.00 10.00

PG 22
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Page 2 of 2

VARIABLE VARIABLE COMPUTED COMPUTED COMPUTED
Diameter Channel Mannings Discharge Depth Velocity Capacity
ft Slope n’ cfs ft fps Full

ft/ft cfs
4.00 0.0400 0.022 85.00 2.00 13.51 169.76
4.00 0.0500 0.022 85.00 1.88 14.69 189.80
4.00 0.0600 0.022 85.00 1.78 15.71 207.91 (S
4.00 0.0700 0.022 85.00 1.71 16.63  224.57
4.00 0.0800 0.022 85.00 1.64 17.47 240.08
4.00 0.0900 0.022 85.00 1.59 18.23 254.64
4.00 0.1000 0.022 85.00 1.55  18.95 268.41 (3
4.00 0.1100 0.022 85.00  1.51 19.62 281.52
4.00 0.1200 0.022 85.00 1.47 20.25 294.03
4.00 0.0400 0.022 95.00 2.14 13.89 169.76
4.00 0.0500 0.022 95.00 2.00 15.11 189.80
4.00 0.0600 0.022 95.00 1.90 16.17 207.91
4.00 0.0700 0.022 95.00 1.82 17.12 224.57
4.00 0.0800 0.022 95.00 1.75 17.99 240.08
4.00 0.0900 0.022 95.00 1.69 18.79 254.64
4.00 0.1000 0.022 95.00 1.64 19.53 268.41
4.00 0.1100 0.022 95.00 1.60 20.22 281.52
4.00 0.1200 0.022 95.00 1.56 20.87 294.03
4.00 0.0400 0.022 105.00 2.28 14.22 169.76
4.00 0.0500 0.022 105.00 2.12 15.48 189.80
4.00 0.0600 0.022 105.00 2.01 16.59 207.91
4.00 0.0700 0.022 105.00 1.92 17.57 224.57
4.00 0.0800 0.022 105.00 1.85 18.47 240.08
4.00 0.0900" 0.022 105.00 1.79 19.29 254.64
4.00 0.1000 0.022 105.00 1.74 20.05 268.41
4.00 0.1100 0.022 105.00 1.69 20.77 281.52
4.00 0.1200 0.022 105.00 1.65 21.44 294.03

Open Channel Flow Module, Version 3.13 (c)

Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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RMT PREFINAL REMEDIAL DESIGN REPORT MAY 1993
MEDLEY FARM SITE APPENDIX H

APPENDIX H
PROCESS CONTROL NARRATIVE
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MEDLEY FARMS
GROUND WATER RECOVERY

CONTROLS NARRATIVE

MAY 25, 1993

I. RECOVERY WELLS

There are seven Recovery Wells serving System A and four
serving System B.

Located at each well is an inlet and an outlet flow
indicating transmitter and an inlet pressure indicator.

Each well has a one minute rolling average flow recorded

within the PLC (Programmable Logic Controller) for the most
recent 60 minutes. These recorded values are accessible via
modem by the GWS (Graphics Work Station) located at RMT-GVL.

£:\data\clect\0093811\02DSSCNA WP
E&I Department/rel 1




II. RECIRCULATION TANK T-1

The Recirculation Tank has level transmitter LIT-100 with
its input into the PLC. Level switches LSL-100, LSH-100 and
LSHH-100 are located within the PLC.

The PLC issues alarm’s LAL-100A and LAHH-100A which are
located on CP1 (Ground Water Recovery Control Panel).

Alarms LAL-100B and LAHH-100B are accessible via the modenm
by the GWS.

When low level in Tank T-1 is reached, LSL-100 will shut
down Pumps P-100 and P-200.

If high-high level in Tank T-1 is reached, LSHH-100 will
shut down Pumps P-100 and P-200.

When high level in Tank T-1 is reached and the Air Stripper
Blower’s HS-400 is in the auto position, LSH-100 will start
Pumps P-100 or P-200 if HS-100 or HS-200, respectively, is
in the auto position.

P-100 or P-200 runs anytime HS-100 or HS-200, respectively,
is in the Hand position and LSL-100 senses that there is
sufficient liquid level in Tank T-1.

Motor alarm MA-100A is located on CP1 and indicates that
P-100 of System A is running.

Motor alarm MA-100B is accessible via the modem by the GWS
and indicates that P-100 is running.

Motor alarm MA-200A is located on CP1 and indicates that
P~200 of System B is running.

Motor alarm MA-200B is accessible via the modem by the GWS
and indicates that P-200 is running.

Pressure indicators PI-100 and PI-200 indicate the
respective outlet pressure of P-100 and P-200.

In the auto position of HS-100, HS-200 and HS-400 if FSL-400
is not sensing air flow into the Air Stripper within 10
minutes after B-400 is requiested to start, B-400 will
shutdown.

£:\data\elec\009381 1\02DSSCNA WP
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III.

AIR SBTRIPPER AB-1

Failed closed flow valves FV-200A, FV-200B and FV-200C are
energized to allow flow from Tank T-1 into the Air Stripper
when the Air Stripper Blower B-400 is running.

If HS-400 is in the auto position and high liquid level is
reached in the Air Stripper, LAH-400 indicates and alarm on
CP1 and shutsdown B-400.

Alarm LAH-400B is accessible via the modem by the GWS and
indicates high liquid level within the Air Stripper.

Air Stripper Blower B-400 is manually started via HS-400 and
motor alarm MA-400A on CPl1l indicates that B-400 is running.

Motor alarm MA-400B is accessible via the modem by the GWS
and indicates that B-400 is running.

Flow switch FSL-400 senses the air flow into AS-1 and flow
alarm FAL-400A on CPl indicates a loss of air flow.

Alarm FAL-400B is accessible via the modem by the GWS and
indicates a loss of air flow.

FSL-400 confirms that B-400 is running after 10 seconds of
B-400 being told to start.

LSH-400, FSL-400 and PI-400 are furnished with the Air
Stripper.

g:\data\clect\0093811\02D55CNA . WP
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IV, Outflow
Outflow of liquid will be measured with a Parshall Flume.

Flow indicating/totalizing transmitter FIT-500/FQ-500 sends
its signals to the PLC.

Totalized flow FQI-500A is indicated on CP1l and is
accessible as FQI-500B via the modem by the GWS.

Instantaneous flow FI-500A is indicated on CP1l and is
accessible as FI-500B via the modem by the GWS.

High flow alarm FAH-500 is indicated on CP1l and is
accessible as FAH-500 via the modem by the GWS.

FSL-500 indicates low flow to the diffuser.

Alarm FAH-500A will indicate on CP1 when there is low flow
to the diffuser while B-400 is running.

Alarm FAH-500B is accessible via the modem by the GWS.

g:\data\elect\0093811\02D55CNA . WP
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V. EMERGENCY MODEM CALL BACK

An emergency call will automatically be placed from the site
to the RMT-GVL office if the following alarms occur:

When FAL-400A alarms.
Only one Pump of P-100 or P-200 is running.
FAL-500A alarms.

g:\data\elect\0093811\02DSSCNA . WP
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| |CLIENT:MEDLEY FARMS - GAFFNEY INSTRUMENT INDEX |
| RMT, INC. |TITLE :GROUND WATER RECOVERY & REVISION: 03-09-93 DATE PRINTED |
| Greenville, | :SOIL VAPOR RECOVERY BY: REL 09-Mar-93 |
| sc [p/n :938.11 FILENAME: g:\data\elect\0093811\020551LA.WK1 07:07 AM |
e bbbttt bbbttt I
| | | |ptc| INSTR. | P.O. or | DRAWING REFERENCE | |
| iInstruvent | | [Moo| spEc. | Rea. frmmomeo e e |
| Number | ary. | DESCRIPTION AND SERVICE |P/F] SHEET | NUMBER | tocation | P&ID | At | a0 | o1 |} 0o | REMARKS ]
I ===|
| I | Lo I | I | I | I I
| | |GROUND WATER RECOVERY ..... | | | | | | | | |
I I l . I I I I I I | I
| FIT  1w0ta | |FLOW TO WELL A1 |F |FiT-101A | | 938-101 | 938-C04 | 1] | | {
| FiT 1018 | |FLOW FROM WELL A1 |F |FIT-1018 | | 938-101 | 938-C04 | 1 | | |
| FIT 1028 | |FLOW TO WELL A2 |¢ JFIT-101A | | 938-101 | 938-c04 | 1] | | |
| FIT 1028 | |FLOW FROM WELL A2 {F |FIT-1018 | | 938-101 | 938-C04 | 1] | | |
| FIT  103A | FLOW TO WELL A3 IF |FIT-101A | | 938-101 | 938-C04 | 1 | | |
| F1IT 1038 | |FLOW FROM WELL A3 |F |FIT-1018 | | 938-101 | 938-C04 | 1 | | |
| F1I7 106a | |FLOM TO WELL A4 |F |FIT-100A | | 938-101 | 938-c04 | 1] ] | |
| FIT 1048 I [FLOW FROM WELL A4 {F |FIT-1018 | | 938-101 | 938-C04 | 1 | | |
| F1T 1058 | |FLOM TO MELL AS IF |FIT-101A | | 938-101 | 938-c04 | 1 i ] |
| FIT 1058 | |FLOM FROM WELL AS |F |FIT-1018 | | 938-101 | 938-c04 | 1 | | |
| FIT  106A | |FLOW TO WELL A6 JF|FIT-101A | j 938-101 | 938-c04 | 1 | | |
| FIT 1068 | |FLOW FROM WELL A6 |F [FIT-1018 | | 938-101 | 938-C04 | 1] | | |
| FIT 107a | |FLOW TO WELL A7 |F|FIT-101A | | 938-101 | 938-C04 | 1] | | |
| FIT 1078 | |FLOW FROM WELL A7 |F |FIT-1018 | ] 938-101 | 938-C04 | 1] | | |
| FIT 2008 | |FLOW TO WELL B1 |F |F1T-101A | | 938-101 | 938-C04 | 1] | | |
| FIT 2018 | |FLOW FROM WELL B1 |F [F1T-1018 | ] 938-101 | 938-C04 | 1] | | |
| FIT 202a | |FLOW TO WELL B2 IF |F1T-1010A | ] 938-101 | 938-C04 | 1] | ] ]
| FiIT 2028 | [FLOM FROM WELL B2 |F |F1T-1018 | | 938-101 | 938-C04 | 1] | | |
| FIT 203a | |FLOW TO WELL B3 |F{FIT-101A | | 938-101 | 938-C04 | 1] | | |
| FIT 2038 | |FLOW FROM WELL B3 |F |F1T-1018 | | 938-101 | 938-C04 | 1] | | |
| FIT  204A | |FLOW TO WELL B3 |F |FIT-101A | | 938-101 | 938-C04 | 1 | | |
| FIT 2048 | |FLOM FROM VWELL B3 |F |FIT-1018 | | 938-101 | 938-c04 | 1] | | |
| ¥R 101A ] |FLOW RECORDER TO WELL A1 |Moo| | | 938-101 | 938-C04 | ] | | |
| FR 1018 | |FLOM RECORDER FROM WELL A1 |MoD | | | 938-101 | 938-C04 | i | | |
| FR 1028 | | FLOW RECORDER TO WELL A2 [mMoD] | | 938-101 | 938-c04 | | | | |
| FR 1028 | |FLOW RECORDER FROM WELL A2 |MoD| | | 938-101 | 938-c04 | | | | |
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|CLIENT :MEDLEY FARMS - GAFFNEY

INSTRUMENT [INDEX

I

| Rmt, INC. |TITLE :GROUND WATER RECOVERY & REVISION: 03-09-93 DATE PRINTED |
| Greenville, | tSOIL VAPOR RECQVERY BY: REL 09-Mar-93 |
| sc [p/n :938.11 FILENAME: g:\data\elect\0093811\02055I1LA. WK1 07:07 AM |
[-oeresaneraanees |reoremoneae e sreseneeeseeees A e sttt |
| | | fpLc] INSTR. | P.0. or | DRAWING REFERENCE | ]
| Instrument | | |Mop| sPECc. | REOQ. R e LR DR L LEEEELREE |
| Number | ety. | DESCRIPTION AND SERVICE |P/F| SHEET | NUMBER | LOCATION | P&ID | At | a0 ] ot | po | REMARKS |
I |
| FR 103A | | FLOW RECORDER TO WELL A3 jMoD | | | 938-101 | 938-C04 | | | | | |
| FR 103 | | FLOW RECORDER FROM WELL A3 |MoD | | | 938-101 | 938-C04 | | | | | |
| PR 1064 | |FLOW RECORDER TO WELL A4 |moo | | | 938-101 | 938-c04 | | | | | |
| FR 1048 | |FLOW RECORDER FROM WELL A4 |Moo | | | 938-101 | 938-C04 | | | | | |
| FR 1058 | |FLOW RECORDER TO WELL A5 |Moo | | | 938-101 | 938-c04 | | | |

| R 1058 | | FLOW RECORDER FROM WELL AS |Moo | | | 938-101 | 938-C04 | | | |

| FR 106A | |FLOW RECORDER TO WELL A6 |Mo0 | | | 938-101 | 938-C04 | i | |

| FR 1068 | | FLOW RECORDER FROM WELL A6 |Moo | | { 938-101 | 938-c04 | | | |

| FR 107A | |FLOW RECORDER TO WELL A7 [MoD | | | 938-101 | 938-C04 | ] | |

| FR 1078 | |FLOW RECORDER FROM WELL A7 [MoD | | | 938-101 | 938-C04 | | | |

| FR 201A | | FLOW RECORDER TO WELL B1 |Mo0 | | | 938-101 | 938-C04 | | | | | |
| FR 2018 | |FLOW RECORDER FROM WELL B1 (Moo | | I 938-101 | 938-C04 | | | | | |
| R 2028 | FLOW RECORDER TO WELL B2 fmoo | | | 938-101 | 938-C04 | I | | | |
| e 2028 | |FLOW RECORDER FROM WELL 82 (Moo | | | 938-101 | 938-c04 | | | | | |
| FR 203A | |FLOM RECORDER TO WELL B3 [mMoo | | | 938-101 | 938-C04 | | | ] | |
| FR 2038 | |FLOW RECORDER FROM WELL B3 [Moo | | | 938-101 | 938-C04 | | | | | |
| FR 206 | | FLOW RECORDER TO WELL B4 [Moo | | | 938-101 | 938-c04 | [ | | | |
| FR 2048 | |FLOW RECORDER FROM WELL B4 |Moo | ] | 938-101 | 938-C04 | | | | | |‘
| P1 101 | |PRESSURE INTO WELL At [ |p1-100 | | 938-101 | 938-C04 | { | | | |\
| p1 102 | |PRESSURE INTO WELL A2 |¢ |p1-100 | ] 938-101 | 938-C04 | | | | | ||
| P1 103 | |PRESSURE INTO WELL A3 |F |p1-100 | | 938-101 | 938-C04 | | | | | |’
| Pl 104 | |PRESSURE INTO WELL A4 | |p1-100 | | 938-101 | 938-C04 | | | | | |
| PI 105 | |PRESSURE INTO WELL AS |F |pt-100 | | 938-101 | 938-c04 | | | |

| P1 106 | |PRESSURE INTO WELL A6 |F |p1-100 | | 938-101 | 938-C04 | | | |

| p1 107 | |PRESSURE INTO WELL A7 |F |p1-100 | | 938-101 | 938-c04 | | | |

| et 108 | | TURNAROUND MANHOLE SYSTEM A |F |p1-100 | | 938-101 | 938-C04 | ] | |

| P1 201 | |PRESSURE INTO WELL B1 IF [|p1-100 | ] 938-101 | 938-C04 | | | | | |
| P1 202 | |PRESSURE INTO WELL B2 |F [p1-100 | | 938-101 | 938-c04 | | | | | |
| p1 203 | |PRESSURE INTO WELL 83 [F |p1-100 | | 938-101 | 938-c04 | | | | | |
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| |CLIENT:MEDLEY FARMS - GAFFNEY INSTRUMENT INDEX |
| RMT, INC. |TITLE :GROUND WATER RECOVERY & REVISION: 03-09-93 DATE PRINTED |
| Greenville, | :SOIL VAPOR RECOVERY BY: REL 09-Mar-93 |
| sc P/ :938.11 FILENAME: g:\data\elect\0093811\02055ILA.WK1 07:07 AM |
R |- ormemr s R LY |
| | | [pLc] INSTR. | P.O. or | DRAWING REFERENCE | |
| Instrument | | " |Mo0| SPEC. | ReaQ. R e |
| Number | ary. | DESCRIPTION AND SERVICE |P/F| SHEET | NUMBER | LOCATION | PRID | At | a0 | o1 | 0o | REMARKS ]
| I
| PI 204 | |PRESSURE INTO WELL B4 |F|r1-100 | | 938-101 | 938-C04 | | | | | |
| pI 205 | | TURNAROUND MANHOLE SYSTEM 8 |f |p1-100 | | 938-101 | 938-C04 | } | |

| LT 100 | |LEVEL IN T1 |F Juiv-100 | | 938-101 | 938-C04 | 1 | | | | |
| Lst 100 | LOW LEVEL SWITCH FOR T1 (pLcy | { 938-101 | 938-c04 | | ( | i |
| Lstt 100 | {LOW LOW LEVEL SWITCH FOR T1 leLc| | | 938-101 | 938-C04 | | | | | |
| LSH 100 ] |HIGH LEVEL SWITCH FOR T1 |eLc| | | 938-101 | 938-C04 | | | | | |
| Lsu 100 | |HIGH-HIGH LEVEL SWITCH FOR T1 |pLc] | | 938-101 | 938-c04 | | | | | |
| LAL 100A | jLOM LEVEL ALARM IN T1 ir | | | 938-101 | 938-C04 | | | | 1] |
| LAL 1008 | |LOW LEVEL ALARM IN T1 |Mo0 | | | 938-101 | 938-C04 | | | | | |
| LAHH  100A | |HIGH-HIGH LEVEL ALARM IN T1 e | | | 938-10% | 938-C04 | | | | 1] |
| LARW 1008 | {HIGH-HIGH LEVEL ALARM IN T1 |moo | | | 938-101 | 938-C04 | | | | | |
| Hs 100 | |H-0-A OF P100 P | | | 938-101 | 938-C04 | | | 3 | |
| MA 100A | |MOTOR RUN ALARM P100 L2 | | 938-101 | 938-C04 | ] | | 1 |
| mMA 1008 | [MOTOR RUN ALARM P100 {MoD | | | 938-101 | 938-C04 | | ] | | |
| P1 100 i |PRESSURE OUT OF P100 | {p1-100 | | 938-101 | 938-C04 | | | | | |
| us 200 | |H-0-A OF P200 I? | | | 938-101 | 938-C04 | | | 3| | |
] ma 200A ] |MOTOR RUN ALARM P200 P ] | 938-101 | 938-c04 | | | | 1] |
| mA 2008 ] |MOTOR RUN ALARM P200 |Mo0 | | | 938-101 | 938-C04 | | | | | |
| P1 200 | |PRESSURE OUT OF P200 | |p1-100 | | 938-101 | 938-C04 | | | | | |
| PV 200A | |FLOM VALVE INTO AIR STRIPPER |F |Fv-200a | | 938-101 | 938-c04 | | | | 1] ]
| FV 2008 | |FLOW VALVE INTO AIR STRIPPER {r |Fv-200a | | 938-101 | 938-C04 | | i ] 1] |
| FV 2008 | |FLOM VALVE INTO AIR STRIPPER |F |Fv-200a | | 938-101 | 938-C04 | | | | 1 |
| LSH 400 ] |HIGH LEVEL SWITCH IN AIR STRIPPER |FWE| | | 938-101 | 938-c04 | | | 1] i |
| LAN 400A | |[HIGH LEVEL ALARM IN AIR STRIPPER [ ] | 938-101 | 938-C04 | | | | 1] |
| LtAh 4008 | |HIGH LEVEL ALARM IN AIR STRIPPER |mon | | ] 938-101 | 938-C04 | | | | | |
| P1 400 i |PRESSURE IN AIR STRIPPER | FuE| | | 938-101 | 938-C04 | | | | | |
| FsL 400 | |LOW ATR FLOW SWITCH FROM BLOWER | FwE| | | 938-101 | 938-C04 | | | 1] | |
| FAL 400A | JLOW AIR FLOW ALARM FROM BLOWER e | | | 938-101 | 938-c04 | i | | 1| |
| FAL 4008 | |LOW AIR FLOW ALARM FROM BLOWER jMoo| | | 938-101 | 938-C064 | | | | | |



| |CLIENT :MEDLEY FARMS - GAFFNEY INSTRUMENT INDEX ]
| RMT, INC. JTITLE :GROUND WATER RECOVERY & REVISION: 03-09-93 DATE PRINTED |
| Greenville, | :SOIL VAPOR RECOVERY BY: REL 09-Mar-93 |
| sc |P/M :938.11 FILENAME: g:\data\elect\0093811\02055ILA.WK1 07:07 AM |
fomememeneneneee- e D el ity l
| | | {PLc] INSTR. | P.0. or | DRAWING REFERENCE | |
| Instrument | | [woD| sPEC. | REQ, R e R LR LR E LRI P R EEEE T |
|  Number | ary. | DESCRIPTION AND SERVICE [P/F| SHEET | NUMBER | LOCATION | PEID | AT | a0 | b1 | 00 | REMARKS |
I I
| WS 400 | |H-0-A FOR BLOWER i° | | | 938-101 | 938-C04 | | | 3| | |
| MA 400A | |MOTOR RUN ALARM B500 P | | | 938-101 | 938-C04 | | | | 1] |
| mA 4008 | |MOTOR RUN ALARM B500 |MoD | | | 938-101 | 938-C04 | | i | | |
| F1v/Fa S00 | |FLOW INDICATING & TOTAL TO DIFFUSER |F |FIT-500 | | 938-101 | 938-C04 | 14 | 11 | |
| F1 SODA | |FLOW INDICATION TO DIFFUSER I* | | | 938-101 | 938-C04 | | | | | |
| F1 sooB | |FLOW INDICATION TO DIFFUSER |moo | | | 938-101 | 938-C04 | | | | | |
| F@1 S500A | |FLOW TOTAL INDICATION TO DIFFUSER [P | | i 938-101 | 938-C04 | | | | | |
| Fa1 5008 | |FLOW TOTAL INDICATION TO DIFFUSER  |MOD| | | 938-101 | 938-C04 | | | | | |
| FSL 500 | jLOW FLOW TO DIFFUSER jpLc] | | 938-101 | 938-C04 | | | | i }
| FSK 500 | [HIGH FLOW TO DIFFUSER {eLc| | | 938-101 | 938-C04 | | | | | |
| FAH  S00A | [HIGH FLOW ALARM TO DIFFUSER L ] | 938-101 | 938-C04 | | | | 1 |
| FAH 5008 | |HIGH FLOM ALARM TO DIFFUSER {MoD | | | 938-101 | 938-c04 | | | | | |
I I | . I I I I I I I I I
I ! I Pl ! ! I ! I I I I I




| |CLIENT:MEDLEY FARMS - GAFFNEY INSTRUMENT INDEX |
| RMT, INC. |TITLE :GROUND WATER RECOVERY & REVISION: 03-09-93 DATE PRINTED |
| Greenville, ] :SOIL VAPOR RECOVERY BY: REL 09-Mar-93 |
| sc |P/N - :938.11 FILENAME: g:\data\elect\0093811\020551LA.WK1 07:07 AM |
|==smmmmmmamene- bbb bbb D R bbbty |
| | | |PLC] INSTR. | P.O. or | DRAWING REFERENCE | |
| Instrument | | |Moo| spec. | Rea. [ o memem e e e |
| Number | ary. | DESCRIPTION AND SERVICE |P/F| SHEET | NUMBER | LoCATION | P&ID | At | a0 | o1 | po | REMARKS |
I [
] | |SOIL VAPOR RECOVERY ..... | | ] | | | | | | | |
I I I I I I I I I | I I |
| tst 1100 | |LOW LEVEL SWITCH IN CONDENSATE TRAP |FWE| | | 938-101 | 938-c04 | | | | | |
| PI 1201 | |PRESSURE OUT OF FILTER | FuE] | | 938-101 | 938-C04 | | | | | |
| FT 1201 ] |FLOM OUT OF FILTER | FuE| | | 938-101 | 938-c04 | | | | i |
| p1 1202 | |PRESSURE OUT OF AIR INTAKE | FuE| | | 938-101 | 938-C04 | | | | | |
| FT 1202 | {FLOM OUT OF AIR INTAKE | FuE| | | 938-101 | 938-C04 | | | | | |
| VRv 1300 | |VACUUM RELIEF VALVE INTO VACUUM PUMP|FWE | | | 938-101 | 938-C04 | | | | | |
| us 1300 | [H-0-A FOR VACUUM PUMP | FuE| | | 938-101 | 938-C04 | | | | | i
| MA 1300 | |MOTOR RUN ALARM FOR VACUUM PUMP | FeE| | | 938-101 | 938-C04 | | | | | |
| TsW 1300 | |AIR TEMP HIGH OUT OF VACUUM PUMP | FWE| ] | 938-101 | 938-C04 | | | | | |
| 11 1300 | |TEMP INDICATION OUT OF VACUUM PUMP |FME| | | 938-101 | 938-C04 | | | | i |
| P1 1300 | |PRESS INDICATION OUT OF VACUUM PUMP |FME | | | 938-101 | 938-C04 | | | | | |



